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Description 

TECHNICAL FIELD 

5 The present invention relates to 2-arylthiazole derivatives or their pharmaceutical^ acceptable salts, and pharma- 
ceutical compositions containing the same, and in particular, to the use thereof for treating gout or hyperuricemia, or 
diseases associated with a production of interleukin 1 . 

BACKGROUND ART 

10 

It is recognized that human beings among animals, especially adult men, suffer from gout derived from hyperuri- 
cemia, including a lesion of renal stroma, blood vessels, urinary caculus, acute arthritis and gouty tophus caused by 
lithogenesis. 

In the treatment of the gout, colchicine or a non-steroidal anti-inflammatory drug is used during the acute arthritic 
is attack, and an hypouricemic therapy for hyperuricemia is conducted after a remission of the attack. The therapeutic 
agent for hyperuricemia is roughly classified into a uricosuric accelerator and a uricopiesis inhibitor, which can be prop- 
erly selected depending upon the conditions and severity of diseases. Examples of the former include probenecid and 
benzbromarone. Allopurinol, which is a structural isomer of hypoxanthine, has long been used as the latter. Allopurinol 
inhibits xanthine oxidase and prevents the formation of uric acid from hypoxanthine and xanthine, to thus lower the 
20 serum uric acid level. Although the enzyme inhibitors of this type have been widely studied, using xanthine derivatives 
in the main, no drug has yet been found to safety requirements, and only allopurinol is applied to alleviate gout. Japa- 
nese Unexamined Patent Publication (Kokai) Nos. 57-85379 and 59-95272 disclose that isothiazole and a pyrazole 
derivatives inhibit xanthine oxidase to lower the serum uric acid level in mammal, but to date, none are in use for clinical 
applications. 

25 On the other hand, a variety of 2-arylthiazole derivatives, and their synthetic intermediates has been proposed to 
have various physiological activities such as anti-inflammatory, analgesic, antimicrobial and antitumor activities, and 
inhibitory activity for prolyl or lysylhydroxylase. Also, it is known that 2-arylthiazole derivatives are used in the dye art. 
Among the known compounds, 2-arylthiazole derivatives having a methylcarboxyl group (-CH2COOH or its ester) at the 
5- or 4-position of the thiazoie ring have been found to possess anti-irrfiammatory or analgesic action, the compounds 

so are studied in the art (see, for example, Spanish Patent No. 4991 1 0, GB Patent No. 687981 or Japanese Examined Pat- 
ent Publication (Kokoku) No. 43-19307, GB Patent No. 1137529 or Japanese Examined Patent Publication (Kokoku) 
No. 47-41353, GB Patent No. 1145884 or Japanese Examined Patent Publication (Kokoku) No. 49-38267, DE-A- 
1917432 or Japanese Examined Patent Publication (Kokoku) No. 47-7368, GB Patent No. 1574583, BE Patent No. 
888252). In synthetic intermediates or final products of the other physiologically active substances or dyes, there are 

35 included 2-arylthiazole derivatives having a carboxyl group, or either an ester or amide group derived at a 4- or 5- posi- 
tion in a thiazoie ring thereof, for example, A. Benko et ah, Chem. Ber. 100. (1967) 7, 2184-87, discloses 4-methyl-2- 
phenyl-5-thiazoIecarboxylic acid and m-nitro or a-nitro substituted compounds on a phenyl group thereof; DE-A- 
3026054 or Japanese Examined Patent Publication (Kokoku) No. 63-10701, and Japanese Examined Patent Publica- 
tion (Kokoku) No. 63-10950 disclose 2-phenyl-5-thiazolecarboxylic acid derivatives in which the 2-phenyl moiety has 

40 three methoxy groups for antiulcer; DE-A-1 959307 discloses a variety of dyes prepared from 2-phenyl-5-thiazoIe car- 
boxylic acid'as a starting material; DE-A-3141430, DE-A-2125193 and DE-A-2125251 disclose 2-phenyl-5-thiazoiecar- 
boxylic acid derivatives in which the 2-pheny[ moiety is tri-substituted by nitro, amino and azo groups, as used for dye 
and synthetic intermediates thereof; US Patent No. 3518279 discloses, as used for synthetic intermediates of an insec- 
ticide, 2-phenyl-5-thiazolecarboxyIic acid derivatives in which the 2-phenyl moiety has substituent(s) such as a halogen 

45 atom, lower-alkyl, alkoxyl, alkyl amino or acyiamino group, and further, has a carboxyl ic ester residue at a 5-position of 
same; and DE-C-3002989 discloses 2-phenyl-4-thiazole-carboxylic acid derivatives in which the 2-phenyl moiety has a 
hydroxyl group at a 2'-position, a hydrogen atom, methyl group, halogen atom, nitro group, amino group or sulfonamide 
group at a 3 - or S'-position, and a hydrogen atom, hydroxy) or methyl group at a 4-position of same, as an inhibitor of 
prolyl- or lysyl-hydroxylase. 

so Furthermore, in a synthetic investigation of thiazoie derivatives, 2-aryl-5-thiazolecarboxylic acid derivatives are dis- 
closed as intermediates (for example, Arch. PhaniL (Weinheitn) 309 (1976) 2, 128-130). 

WO-A-90/09801 and WO-A-90/09381 disclose various substituted 4-hydroxythiazoles as inhibitors of lipoxygenase 
enzymes, the compounds thereby reducing the biosynthesis of ieukotrienes and alleviating the symptoms of a variety 
of conditions, including gout, by reducing inflammation. However, in the prior art, it is neither described nor suggested 

55 that 2-arylthiazole derivatives may have a xanthine oxidase inhibitory activity or uric acid-decreasing activity, or an 
inhibitory activity to production of interleukin 1 or arthritis associated with the production of same. 
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DISCLOSURE OF THE INVENTION 

The present inventors have made extensive and intensive researches into the provision of a useful compound as a 
xanthine oxidase inhibitor, from a different viewpoint to that of prior investigations into the inhibitor and, as a result, have 
s accomplished the present invention based upon a finding that some 2-arylthiazoIe derivatives have a high xanthine oxi- 
dase inhibitory activity or uric acid decreasing action, and thus are efficacious against gout or hyperuricemia, and fur- 
ther, have a high inhibitory activity against the production of interleukin 1 . 

Therefore, in accordance with the present invention, pharmaceutical compositions comprising an effective amount 
of a 2-arylthiazole derivative having the following formula (I) or pharmaceutical^ acceptable salts thereof for treating 
10 diseases selected from the group consisting of gout or hyperuricemia and diseases associated with the production of 
interleukin 1 , are provided: 



15 




wherein 

20 Ar represents an unsubstituted or substituted pyridyl, thienyl, furyi or naphthyl group, or a group having the fol- 

lowing formula (II) 



25 




(ii) 



30 

wherein 

at least one group of R^, R 2 and R 3 is hydrogen or a halogen atom, or a nitro, cyano, formyl or trrfluoromethyl 
group; or a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted or 
substituted Cf. 10 alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydrogen 
35 atom, or an unsubstituted or substituted C^ 0 ar y'< aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; 
or R and R', taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubstituted or substi- 
tuted 5- to 7- membered heterocyclic ring), or a group of COR" (wherein R" represents an unsubstituted or substituted 
C^io a,k y l . aryl or aralkyl group; a hydroxyl group; an unsubstituted or substituted Ci_ 10 alkoxy, aryloxy or aralkyloxy 
group; an amino group; or an unsubstituted or substituted C^o aikyl (mono- or di-substituted, independently) amino, 
40 aryl (mono- or di-substituted, independently) amino or aralkyl (mono- or di-substituted, independently) amino group, or 
a 5- to 7- membered cyclic amino group); 

X represents a hydrogen atom, or a C1.4 aikyl, carboxyl, 0^5 alkoxycarbonyl, carbamoyf or 0^4 alkyl (mono- or 
di-substituted) aminocarbonyl group; and 

Y represents a hydrogen atom or a alkyl, C-). 4 alkoxy, carboxyl, C-j_ 5 alkoxycarbonyl, carbamoyl or C-j. 4 alkyl 
45 (mono- or di-substituted) aminocarbonyl group, 

with the proviso that when at least one group of R-i, R2 and R3 represents a halogen atom, or an alkoxy, 
aikyamino or nitro group, at least one group of the two other groups represents a group other than hydrogen; when at 
least one group of R-( R 2 and R 3 is a halogen atom and another group is a hydrogen atom, the remaining group is a 
group other than a halogen, or an alkoxy, alkylamino or acylamino group; and R^ R 2 and R 3 are not all methoxy at the 
so same time. 

Furthermore, in accordance with the present invention, novel compounds according to the formula (I) are provided. 

BEST MODE OF CARRYING OUT THE INVENTION 

55 Each group of the 2-arylthiazole derivative according to the present invention is particularly disclosed below. 

Ar is an unsubstituted or substituted pyridyl, thienyl, furyi or naphthyl group; or a group represented by the following 
formula (II) 
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10 wherein 

Rf, R2 and R3 are as defined above. 
According to the above-described definition, substituents which may have further substituentfs), i.e., pyridyl, 
thienyl, fury! or naphthyl group; C^o alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkyicarbonyl group; 5- to 7- 
membered heterocyclic ring; Ci. 10 alkoxy, aryloxy or aralkyloxy group; and C-j. 10 alkyl (mono- or di-substituted) amino, 

15 aryl (mono- or di-substituted) amino group, on chain or cyclic moiety thereof, are substituted by one or more C-j.4 alkyl, 
halogenated alkyl, carboxyl, alkylcarbonyl, alkyloxy alkylcarbonyloxy, hydroxy!, mono- or di-substituted alkylamino, 
amino, nitro, cyano or formyl group, or halogen atom (e.g., fluorine, chlorine, bromine, iodine), heterocyclic ring such as 
5- to 7- membered cyclic-secondary amino group, etc.. Preferred groups of such substituents are a halogen atom, 
methyl group, ethyl group, methoxy group and ethoxy group. 

20 Examples of the halogen atom include fluorine, chlorine, bromine and iodine atoms, as described above, and chlo- 
rine and fluorine are preferred. Examples of the alkyl group include methyl group, ethyl group, (iso- or n-)propyl 
group and (iso-, n-, tert- or sec-)butyl group, and a methyl group and a tert-butyl group are preferred. Examples of the 
C-1.4 haloalkyl group include a haloalkyl group comprising the above-described halogen atom and alkyl group, and a tri- 
f luoromethyl group is preferred. 

25 In the present invention, the term "C1.10 alkyl group" as R, R* and R" is intended to mean a C^tg straight-chain or 
branched aliphatic hydrocarbon residue, cyclic aliphatic hydrocarbon residue or chain-cyclic aliphatic hydrocarbon res- 
idue, and examples thereof include methyl, ethyl, n -propyl, iso-propyl, n -butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 
iso-pentyl, neo-pentyl, n-hexyl, n-octyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclohexyl- 
methyl, cyclohexyfpropyl, methoxyethyi, ethoxyethyl, and the like. 

so Examples of the aryl group include aromatic hydrocarbon residues or aromatic heterocyclic ring groups comprising 
5- or 6-membered monocyclic or fused ring, for example, phenyl, 1 -naphthyl, 2-naphthyl, 2-pyrrolyl, 2-furyl, 2-thienyl, 2- 
pyridyl, and the like. 

The aralkyl group is a group comprising the above-described lower alkyl or aryl group having a number of constit- 
uent atoms of 6 to 1 0 and aryl group, and examples thereof include lower aralkyl groups such as benzyl, 1 -phenyl ethyl f 
35 1-methy 1-1 -phenyl ethyl, 2-phenyl ethyl, 3-phenylpropyl, cinnamyl, 2-pyrrolylmethyl, furfuryl, thenyi, and the like, and a 
benzyl group is preferred. 

In the present invention, the alkylcarbonyl group is a group comprising the above-described lower alkyl group and 
a carbonyl group, and examples thereof include C 2 . 7 lower aliphatic acyl groups such as acetyl, propanoyl, butanoyl, 2- 
methylpropanoyl, pentanoyl, 2-methyIbutanoyl, 3-methylbutanoyI, pivaloyl, hexanoyl, cyclopropyl carbonyl, and the like. 

40 The arlylcarbonyl group is a group comprising the above-described aryl group and a carbonyl group, and examples 
thereof include benzoyl, toluoyl, 2-pyrrolcarbonyl, 2-fluoyl, 2-thiophenecarbonyI, and the like. The aralkyicarbonyl group 
is a group comprising the above-described aralkyl group and a carbonyl group, and examples thereof include C5.-10 
aralkyicarbonyl groups such as phenylacetyl, 3-phenylpropanoyl, 4-phenylbutanoyl, cinnamoyl, 2-pyrrolyIacetyl, 2-fury- 
lacetyl, 2-thienylacetyl and the like. 

45 According to the above-described definition of R, examples of OR include ethoxy, (n- or iso-)propoxy, (n-, iso-, sec- 
or tert-)butoxy, pentyloxy, n-hexyloxy, cyclopropylmethyloxy, cyclohexyloxy, phenyloxy, benzyloxy, phenetyloxy, methox- 
ethyloxy, ethoxyethyloxy, acetoxy, propanoyioxy, butanoyloxy, benzoyfoxy, and the like. 

According to the above-described definition of R, examples of the 3(0) n R include ethylthio, isopropylthio, isopro- 
pyisulfinyl, isopropylsulfonyl, pentylsulfonyl, phenylthio, phenylsulfinyl, phenylsulfonyl, and the like. 

so According to the above-described definition of R and R\ examples of the NRR* include dimethylamino, diethyl- 
amino, benzylamino, phenethylamino, and the like, and where R and R' taken together with each other nitrogen atom 
bonded thereof, represent atoms to form an unsubstituted or substituted 5- to 7-membered heterocyclic ring, examples 
of the heterocyclic ring include morpholino, 1-pyrrolyl, 1-pyrrolidinyl, piperidino, piperazino, and the like. 

According to the above-described definition of R", when R" is a Ci_ 10 alkoxy group of the COR", R" is a group com- 

55 prising the above-described alkyl group and an oxy group, and for example, includes methoxy, ethoxy, (n- or iso-)pro- 
poxy (n-, iso-, sec- or tert-)butoxy, 3-methylbutoxy, 2-ethylbutoxy, pentyloxy hexyloxyl, 3-methyl-2-butenyloxy, 
geranyloxy, cyclopentyloxy, cyclohexyloxy, cyclohexyl-C-,. 4 -alkyloxy (e.g., cyclohexylmethyJoxy), and the like. 

The aryloxy group comprise the above-described aryl group and an oxy group, and examples thereof include phe- 
noxy, 1-naphthoxy, and the like. The aralkyloxy group comprises the above-described aralkyl group and an oxy group, 
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and for example, includes benzyloxy, 1-phenylethoxy, 1 -methyl- 1-phenylethoxy, and the like. The C^ Q alkyl(mono- or 
di-substituted)amino group comprises the above-described alkyl group and an amino group, and examples thereof 
include methylamino, ethylamino, dimethylamino, diethylamino groups, and the like. The aryl(mono- or di-substi- 
tuted)amino group comprises the above-described aryl group and an amino group, and examples thereof include phe- 
s nylamino, methylphenylamino, and the like. The aralkyl(mono- or di-substituted)amino group comprises the above- 
described aralkyl group and an amino group, and examples thereof include benzylamino, methylbenzylamino, and the 
like. Examples of the 5- to 7- membered cyclic-secondary amino group include morpholino, 1 -pyrrolyl, 1 -pyrroiidino, pip- 
eridino, and the like. 

In the X and Y of the formula (I), the alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
10 tert-butyl, and the like; the C-j.5 alkoxycarbonyl group is an alkoxycarbonyl in which the alkyl moiety has the above- 
described alkyf, and include, for example, methoxycarbonyl, ethoxycarbonyl, (n- or iso-) propoxycarbonyl or (n-, iso- ( 
sec- or tert-)butoxy(or butyloxy)carbonyl; and the C1.4 alkyl (mono- or di-substituted)aminocarbonyl group includes, for 
example, methylaminocarbonyl, ethylaminocarbonyl, dimethylaminocarbonyl, and the like. 

The derivatives of the formula (I) used for the object of the invention, where the above-described substituent is a 
15 carboxyl group, can form a pharmaceutical^ acceptable salt together with non-toxic cations which will be described 
later, for example, sodium, potassium, and the like, or can be provided in the form of prodrug, and these salts and pro- 
drugs can be used in the same manner as a free compound of the formula (I), respectively. 

In accordance with the present invention, novel compounds within the above-described definition of 2-aryIthiazole 
derivatives having the formula (I), which are novel and in which each substituent is defined as described below, are pro- 
20 vided. Namely, there are provided 2-aryIthiazole derivatives having the formula (I): 
wherein 

Ar is an unsubstituted or substituted pyridyl, thienyl, furyl or naphthyl group; or a group represented by the fol- 
lowing formula (II) 



30 




(II) 



wherein 

at least one group of R 1( R 2 and R 3 is a hydrogen or halogen atom, or a nitro, cyano, formyl or trifluoromethy! group; or 
35 a group of OR, S(0) n R and NRR' (wherein n is an integer from 0 to 2, R represents an unsubstituted or substituted 
10 alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydrogen atom, or an unsub- 
stituted or substituted C^q alkyl. aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; or R and R', taken 
together with the nitrogen atom bonded thereof, represent atoms forming an unsubstituted or substituted 5- to 7- mem- 
bered heterocyclic ring), or a group of COR" (wherein R n represents and unsubstituted or substituted C^q alkyl, aryl 
40 or aralkyl group; a hydroxyl group; an unsubstituted or substituted Ci. 10 alkoxy, aryloxy or aralkyl-oxy group; an amino 
group; or an unsubstituted or substituted C-,. 10 alkyl(mono- or di-substituted, independently)amino, aryl(mono- or di- 
substituted, independentty)amino or aralkyf(mono- or di-substituted, independentty)amino group, or a 5- to 7- mem- 
bered cyclic amino group); 

X represents a hydrogen atom, or a C1.4 alkyl, carboxyl, C-j. 5 alkoxycarbonyl, carbamoyl or alkyl (mono- or 
45 di-substituted)aminocarbonyl group; and 

Y represents a hydrogen atom, or a (^.4 alkyl, C-,.4 alkoxy, carboxyl, C-|. 5 alkoxycarbonyl, carbamoyl or 
alkyl(mono- or di-substituted) aminocarbonyl group, 

with the proviso that when at least one group of R-i , R 2 and R 3 represents a halogen atom, or a alkoxy, alkyamino 
or nitro group, at least one group of other two groups represents a group other than hydrogen atom; when at least one 
so group of R 1( R 2 and R 3 is a halogen atom and another group is a hydrogen atom, a remaining group is a group other 
than the halogen atom, or an alkoxy, alkylamino or acylamino group; and R-j R 2 and R 3 are not all methoxy at the same 
time; and pharmaceutical^ acceptable salts thereof. 

Of these compounds, it is preferably the 2-arylthiazole derivatives are of the formula (I), wherein 
Ar is a group representing the formula (II), and R-) is a halogen atom, or a nitro, cyano, formyl or trifluorom ethyl 
55 group; R 2 is a trifluoromethyl, or a group of OR, S(0) n R or NRR' (wherein n is an integer from 0 to 2, R represents an 
unsubstituted or substituted C^q alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; R' represents 
a hydrogen atom, or an unsubstituted or substituted C^q alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarb- 
onyl group; or R and R\ taken together with the nitrogen atom bonded thereto, represents atoms forming an unsubsti- 
tuted or substituted 5- to 7- membered heterocyclic ring); and R3 represents a hydrogen atom or a halogen atom; 
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X represents a carboxyl, C^g alkoxycarbonyl, carbamoyl or alky) (mono- or di-substituted)aminocarbonyl 
group; and 

Y represents a hydrogen atom, or C 1.4 alkyl, C1.4 alkoxy or carboxyl group; and pharmaceutically acceptable 
salts thereof. 

Particularly, it is preferred that the 2-arylthiazole derivatives are of the formula (I) wherein, 
Ar is a group representing the formula (II), and R t is a m-nitro group, R 2 is a group of OR, S(0) n R and NRR' 
(wherein n is an integer from 0 to 2, R represents an unsubstituted or substituted Ci_ 10 alkyl, aryl, araikyl, alkylcarbonyl, 
arylcarbonyl or aralkylcarbonyl group, R' represents a hydrogen atom, or an unsubstituted or substituted Ci_ 10 alkyl, 
aryl, araikyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; or R and R\ taken together with the nitrogen atom 
bonded thereof, represents atoms to form an unsubstituted or substituted 5- to 7- membered heterocyclic ring), and R 3 
represents a hydrogen atom; or R 1 is a m-halogen atom, or a m-cyano or rn-trifluoromethyl group, R^ is a group of OR, 
S(0) n R and NRR' (wherein n is an integer from 0 to 2, R represents an unsubstituted or substituted Ci. 10 alkyl, aryl, 
araikyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl, R' represents a hydrogen atom, or an unsubstituted or substi- 
tuted Ci_ 1£ ) alkyl, aryl, araikyl, afkyfcarbonyl, arylcarbonyl or aralkylcarbonyl group; or R and R', taken together with the 
nitrogen atom bonded thereof, represents atoms to form an unsubstituted or substituted 5- to 7- membered heterocyclic 
ring), and R 3 is a hydrogen or halogen atom; or 

R-t is a group of COR" (wherein R" represents an unsubstituted or substituted Of. 10 alkyl, aryl or araikyl group); 
X and Y are as defined above, respectively; and pharmaceutical acceptable salts thereof. 

Of such derivatives, in particular, it is preferred that a 2-arylthiazole derivative is selected from a group consisting 
of compounds having the following 
formula (l-a): 




wherein 

Ri„ a is a C2.8 alkoxy group, and R 2 . a is a nitro group; 

Rva >s a C 2 -e alkoxy group, and R 2 . a is a trifluoromethyl group; 

Ri_a is a C 2 -8 alkoxy group, and R 2 . a is a cyano group; 

R^a is a morpholino, 4-N-methyl-piperazine-1-yl or piperidino, and R 2 . a is a nitro, trifluoromethyl or cyano group; 
and 

R^a is an unsubstituted or one or two of methyl, chloro or methoxy substituted benzoyl group, and R 2 . a is a hydro- 
gen atom, and a pharmaceutically acceptable salt thereof. 

Alternatively, it is preferred that a 2-arylthiazole derivative is selected from a group consisting of compounds having 
the following formula (l-b): 




wherein 

R-j_ b is a group of OR and SR (wherein R is a C 2 . 8 alkyl group) or a morpholino, 4-N-methyl-piperazine-1 -yl or 
piperidino, R 2 . b is a nitro, trifluoromethyl or cyano group, and Y b is a hydrogen atom or a methyl group; and 
Ri. b is a group of the formula 
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0 

*H-b 



(wherein R 3 . b is an unsubstituted or substituted phenyl group, R 4 _ b is a hydrogen atom, or a C1.3 alky! group, and Y b is 
w a hydrogen atom or methyl group; and a pharmaceutical^ acceptable salt thereof. 

Parts of the compounds hereinbefore set forth are well known in the art, and the novel compounds according to the 
present invention may be produced by a process of producing the known compound. 

For example, the compounds can be generally prepared by known procedures as described in Organic Reactions . 
Voi. 6, 367-409(1 951), or Heterocyclic Compounds . Vol. 34, (1978). Further, when Ar is represented by the formula (II), 
15 the compounds can be produced by the following process: 



20 




wherein R 1 , R 2 and R 3 are as defined above in connection with the formula (II), Y is as defined above in connection with 
the formula (I), Hal represents a halogen atom, and R a represents a C1.4 alkyl group. 

Specifically, a substituted thiobenzamide and an alkyl ester of 2-halogeno-acyiacetic acid are directly mixed or 

30 reacted with in solvent in the presence or absence of a base at a temperature in the range of room temperature to 
200°C, preferably in the range of 50 to 10O°C. Examples of the base include organic bases, such as triethylamine, pyri- 
dine and dimethylaminopyridine, and inorganic bases, such as anhydrous potassium carbonate and sodium hydroxide. 
The solvent may be any one as long as it has no adverse effect on the reaction, and examples thereof include hydro- 
carbons such as benzene, toluene and hexane, ethers such asdioxane and methylcellosolve, alcohols such as ethanol 

35 and isopropanol, and N,N-dimethylformamide, dimethylsulfoxide and acetonitrile. Among them, alcohols corresponding 
to the substituent Ra are preferred. The resultant ester derivative is hydrolyzed by a conventional process to provide a 
corresponding free acid. 

The substituted thiobenzamide derivative is usually produced by adding phosphorus pentasulf ide or a lawson rea- 
gent (see Bull. Soc. Chim, Befg. 87, 223 (1978)) from a corresponding benzamide in a solvent such as benzene. 
40 It is also known that thiobenzamide is synthesized by adding hydrogen sulfide from a corresponding benzonitrile 
(see A.E.S. Fairfull et al., J. Chem. Soc . 1 952, 742). Note, the addition of thioacetamide in N.N-dimethylformamide sat- 
urated with hydrochloric acid foiiowed by heating (see E.C. Taylor et al., J. Am. Chem. Soc , 82, 2656 (1960)) is pre- 
ferred from the viewpoint of yield, operating property and economy. 

When a thiazole ring is formed, as described in Organic Synthesis III, 332 (1955) and Japanese Patent No. 
45 JP87055, an a-haloketone derivative may be allowed to react without isolation of a thioamide derivative or a thiobenza- 
mide derivative. 

When Ar is represented by a group other than the formula (II), an intended product can be produced in the same 
manner as that described above. 

If necessary, the 2-aryl-5-thiazolecarboxylic acid derivative thus produced is converted to a salt thereof with a phar- 

50 maceutically acceptable non-toxic cation. Examples of this kind of cation include alkali metal cations such as Na and K, 
alkaline earth metal cations such as Mg and Ca, other metal cations used usually, such as Al and Zn and organic bases 
such as ammonia, triethylamine and pyridine. When the compounds represented by the formula (!) have an amino 
group in their molecule, they can be converted to corresponding acid addition salts. Examples of the acid include min- 
eral acids such as hydrochloric acid, sulfuric acid and nitric acid and pharmaceutical ly acceptable organic acids such 

55 as acetic acid, benzoic acid, fumaric acid, maletc acid, methanesulfonic acid, toluenesulfonic acid or amino acids such 
as glycine and alanine. 

The compounds produced in the present invention are provided in the form of oral preparations such as soft cap- 
sule, hard capsule, tablet, granule, powder, suspension, solution and syrup, injections, suppositories and external prep- 
arations by a conventional method through the use of a suitable excipient or the like. Examples of the excipient include 
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vegetable oils (for example, corn oil, cotton seed oil, coconut oil, almond oil, peanut oil, olive oil, and the like), oily esters 
such as medium-length chain fatty acid glyceride oil, mineral oils, glycerin esters such as tricaprylin, triacetin, and the 
like, alcohols such as ethanol, and the like, physiological saline, propylene glycol, polyethylene glycol, petrolatum, ani- 
mal fat and oil, cellulose derivatives (crystalline cellulose, hydroxypropyl cellulose, hydroxypropylmethyi cellulose, 
methyl cellulose), polyvinyl pyrrofidone, dextrin, lactose, mannitoi, sorbitol, starch, and the like. 

The dose of the active ingredient is usually about 1 to 500 mg/day/person, preferably 10 to 300 mg/day/person, and 
it is preferred for formulations to be conducted so as to satisfy such a requirement. 

The present inventors have found that the 2-arylthiazole derivatives of the formula (I) have very high xanthine oxi- 
dase inhibitory activity and serum uric acid lowering activity against mammals and surprisingly have a strong interleukin 
1 (IL-1) production inhibitory activity. IL-1 is known to induce the activation of leucocytes, the sthenia of production of 
an antibody, the sthenia of production of cytokine and PGE 2 from macrophage, the dissolution of bone, the fever, etc., 
and is considered to participate in chronic rheumatism, osteoarthritis, osteoporosis, tissue rejection, sepsis, toxicogenic 
shock syndrome, symptoms such as fever and respiratory diseases derived from infection of virus or bacteria (i.e., 
"influenza"), chronic nephritis, secondary cachexia derived from malignant infection, keloplasty, cicatrization, Crohn's 
disease, colitis ulcerosa, multiple sclerosis and crisis and evolution of a reverse or other reaction against dialysis. 

Therefore, the 2-arylthiazole derivatives etc. according to the present invention can be used as a therapeutic agent 
for gout or hyperuricemia, an interleukin 1 production inhibitor and a therapeutic agent for the above-described chronic 
inflammatory diseases such as nephritis, hepatitis and arthritis. Further, they can be expected to exhibit, as an inter- 
leukin 1 production inhibitor, a therapeutic effect quite different from that of the conventional antifebriles and anti-inflam- 
matory agents and antiinfectants. 

EXAMPLES 

The following examples only illustrate the present invention and should not be interpreted as a limitation thereof. 
Example 1 

390 mg of 3-lsopropoxythiobenzamide was dissolved in 5 ml of ethanol, 360 mg of ethyl 2-chloroacetoacetate was 
added to the solution, and the mixture was heated under reflux for five hours. After the reaction mixture was cooled, it 
was concentrated and subjected to silica gei chromatography (eluent, hexane: ethyl acetate = 9 : 1) to separate an 
intended product (490 mg). The resulting oily substance was dissolved in 5 ml of ethanol, 10 ml of a 1 N aqueous 
sodium hydroxide solution was added, and the mixture was heated at 70°C for one hour. After the completion of the 
reaction, ethanol was removed by distillation and the residue was neutralized with 1 N hydrochloric acid. The precipi- 
tated crystal was collected by filtration and recrystallized from a 50% aqueous ethanol solution to give 358 mg of 2-(3- 
isopropoxyphenyl)-4-methyI-5-thiazolecarboxylic acid (yield: 65%). 

m.p.:177-179°C 
1 H-NMR(CDCI 3 ) 5: 

6.95 - 7.55 (m, 4H), 4.65 (m, 1H), 2.81 (s, 3H), 1.37 (d, 6H, J = 6.2 Hz). 
Example 2 

The procedures as described in Example 1 were repeated, except that 585 mg of 4-isopropoxythiobenzamide was 
used instead of 3-isopropoxythiobenzamide, to give 625 mg of 2-(4-isopropoxyphenyl)-4-methyl-5-thiazolecarboxylic 
acid (yield: 75%). 

m.p.: 186-188°C 
1 H-NMR(CDCI 3 ) 6: 

7.89 (d, 2H, J = 9.0 Hz), 6.94 (d, 2H, J = 9.0 Hz), 4.62 (m, 1 H), 2.79 (s, 3H), 1 .38 (d, 6H, J = 6.2 Hz). 
Examples 

730 mg of 3-Nitrothiobenzamide was dissolved in 5 ml of ethanol, 725 mg of ethyl 2-chloroacetoacetate was added 
to the solution, and the mixture was heated under reflux for 18 hours. After the reaction mixture was cooled, the precip- 
itated crystal was collected by filtration and recrystallized from a mixed solvent consisting of 1 0 ml of ethanol and 5 ml 
of ethyl acetate. 800 mg out of 898 mg of the resulting crystal was suspended in 10 ml of ethanol, 10 ml of an aqueous 
1 N sodium hydroxide solution was added to the suspension, and the mixture was heated at 70°C for 2 hours. After the 
completion of the reaction, ethanol was removed by distillation, and the residue was neutralized with 1 N hydrochloric 
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acid. The precipitated crystal was collected by filtration and recrystallized from an aqueous 50% ethanol solution to give 
560 mg of 4-methyl-2-(3-nitrophenyl)"5-thiazolecarboxylic acid (yield: 59%). 

m.p.:235-236°C 
5 1 H-NMR(DMSOd-6) 5: 

8.68 (dd r 1H), 8.35 (dd, 2H). 7.80 (t, 1H), 2.81 (s, 3H). 

Example 4 

w The procedures as described in Example 3 were repeated, except that 730 mg of 4-nitrothiobenzamide was used 
instead of 3-nitrothiobenzamide, to give 490 mg of 4-methyI-2-(4-nitrophenyl)-5-thiazolecarboxylic acid (yield: 51%). 

m.p.:252-253°C 
1 H-NMR (DMSO d-6) 5: 
15 8.32 (d, 2H, J = 9.0 Hz), 8.13 (d, 2H, J - 9.0 Hz), 2.82 (s, 3H). 

Compounds described in the following Examples were prepared in the same manner as that described above. 

Example 5 

20 

4-MethyI-2-(3-trrfluoromethylphenyl)-5-thiazolecarboxyIic acid (yield: 49%). 

m.p.: 171 - 172°C 
1 H-NMR(CDCI 3 ) 5: 
25 7.49 - 8.27 (m, 4H) t 2.83 (s, 3H). 

Example 6 

4-Methyl-2-(4-trifluoromethylphenyl)-5-thiazo!ecarboxylic acid (yield: 52%). 

30 

m.p.: about 220°C (sublimated) 
1 H-NMR(CDCi 3 ) 6: 

8.13 (d, 2H, J = 8.1 Hz), 7.71 (d, 2H, J = 8.1 Hz), 2.80 (s, 3H). 
35 Example 7 

2-(4-Cyclohexylm ethyl oxyphenyl)-4-methyI-5-thiazolecarboxylic acid (yield: 88%). 

m.p.: 193-195°C 
40 1 H-NMR(CDCI 3 )8: 

7.89 (d, 2H P J - 8.8 Hz), 6.90 (d, 2H, J = 8.8 Hz), 4.01 (d, 2H, J = 6.2 Hz), 2.76 (s, 3H), 0.75 - 2.05 (m, 11H). 

Example 8 

45 2"(4-(3-Cyclohexylpropyloxy)phenyl)-4-methyI-5-thiazolecarboxylic acid (yield: 83%). 

m.p.:168-169°C 
1 H-NMR (CDCJ 3 ) 5: 

7.91 (d, 2H, J = 8.8 Hz), 6.93 (d, 2H, J = 8.8 Hz), 3.99 (d, 2H ( J = 6.3 Hz), 2.78 (s, 3H), 0.70 - 2.00 (m, 15H). 

50 

Example 9 

2-(4-(4-Chlorobenzyloxy)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 79%). 

55 rap.: 245 - 246°C 

1 H-NMR (DMSO d-6) 6: 

7.91 (d, 2H, J * 8.8 Hz), 7.46 (s, 4H), 7.12 (d ( 2H, J = 8.8 Hz), 5.19 (s, 2H), 2.65 (s, 3H). 
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Example 10 

2-(4-{4-Fluorobenzyloxy)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 81%). 

5 m.p.: 251 -252°C 

■'H-NMR(DMSO d-6) 6: 

7.92 (d, 2H, J = 8.8 Hz), 7.05 ■ 7.65 (m, 6H, J = 8.8 Hz), 5.17 (s, 2H), 2.66 (s, 3H). 
Example 1 1 

10 

2-(4-Carboxymethyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 79%). 
m.p.: 245 -246°C 
15 Example 12 

2-(4-(4-Carboxybutyloxy)phenyl)-4-methyl-5-thiazolecarboxyIic acid (yield: 82%). 

m.p.:219-220°C 
20 1 H-NMR(DMSOd-6)5: 

7.89 (d, 2H, J = 8.8 Hz), 7.03 (d, 2H, J = 8.8 Hz), 4.05 (t, 2H, J = 5.1 Hz), 2.66 (s, 3H). 2.30 (t, 2H, J = 6.5 Hz), 1 .55- 

1.90 (m, 6H) 

Example 13 

25 

720 mg of 3-Thiocarbamoylbenzoic acid was suspended in 10 ml of dioxane, 720 mg of ethyl 2-chloroacetoacetate 
was added thereto, and the mixture was heated at 90°C for 18 hours. After the reaction mixture was cooled, the result- 
ing crystal was collected from the suspension by filtration and recrystallized from 20 ml of ethanol and a small amount 
of water to give 735 mg of ethyl 2-(3-carboxyphenyl)-4-methyl-5-thiazolecarboxylate (yield: 63%). 290 mg of the crystal 
30 was dissolved in 5 ml of 1 N sodium hydroxide, and the mixture was heated at 60 e C for one hour. After the completion 
of the reaction, the reaction mixture was neutralized with 1 N hydrochloric acid. The resulting crystal was collected by 
filtration and recrystallized from a 80% aqueous ethanol solution to give 258 mg of 2-(3-cait>oxyphenyI)-4-methyl-5-ihi- 
azolecarboxylic acid (yield: 83%). 

35 m.p.: 295 -296°C 

1 H-NMR (DMSO d-6) 6: 

8.58 (s, 1H), 8.05 - 8.30 (m, 2H), 7.51 (t, 1H), 2.71 (s, 3H). 
Example 14 

40 

2-(4-Carboxyphenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from 4-thiocarbamoylbenzoic acid through 
an ethyl 2-(4-carboxypheny()-4-methyf-5-thiazofecarboxylate in the same manner as that of Example 13 (y\el& 49%). 

m.p.:>300°C 
45 1 H-NMR(DMSOd-6)S: 
8.07 (s, 3H), 2.70 (S, 3H). 

Example 15 

so 290 mg of Ethyl 2-(3-carboxyphenyl)-4-methyl-5-thiazofecarboxylate was suspended in 2 ml of benzene, 2 ml of 
thionyl chloride was added to the suspension, and the mixture was heated at 80°C for 3 hours. The reaction mixture 
was concentrated, and the residue was dissolved in 1 ,2-dichioroethane. To the solution was added a solution (5 ml) of 
250 mg of p-chloroaniline in 1 ,2-dichloroethane, and 200 mg of triethylamine was added thereto. The mixture was 
heated at 80°C for 30 minutes and cooled, and 15 ml of 1 N hydrochloric acid was added thereto. The mixture was 

55 extracted twice with 30 ml of ethyl acetate. The organic layer was washed with an aqueous sodium bicarbonate solution 
and an aqueous saturated sodium chloride solution and evaporated to dryness, and the resulting crystal was recrystal- 
lized from a 80% aqueous ethanol solution to give 212 mg of ethyl 2-(3-(4-chlorophenylcarbamoyl)phenyl)-4-methyl-5- 
thiazolecarboxylate. This product was suspended in 3 ml of ethanol, hydrolyzed with 2 ml of a 1 N aqueous sodium 
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hydroxide solution and neutralized. The resulting crystal was recrystallized from aqueous ethanol solution to give 162 
mg of 2-(3-(4-chlorophenyIcarbamoyl)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 43%). 

m.p.:246-248°C 

5 

Example 16 

175 mg of 2-(4-(4-Chlorophenylcarbamoyi)phenyl)-4-methy!-5-thiazolecarboxylic acid was prepared from 290 mg 
of ethyl 2-(4-carboxyphenyl)-4-methyl-5-thiazolecarboxylate in the same manner as that of Example 15 (yield: 47%). 

10 

m.p.: 276 -278°C 
1 H-NMR (DMSO d-6) 6: 

10.47 (s, 1H), 8.10 (s, 4H), 7.83 (d, 2H, J = 8.8 Hz), 7.40 (d, 2H, J = 8.8 Hz), 2.71 (s, 3H). 
15 Example 17 

100 mg of Ethyl 2-(4-(4-chlorophenyIcarbamoyl)phenyl)-4-methyl-5-thiazolecarboxylate produced in Example 16 
was methylated with sodium hydride and methyl iodide, and hydrolyzed by a conventional process to give 69 mg of 2- 
(4-(N-(4-chlorophenyl)-N-methyIcarbamoyl)phenyl)-4-methyl-5-thiazoiecarboxylic acid (yield: 72%). 

20 

m.p.: 210 -212°C 

1 H-NMR (CDCI 3 + CD 3 OD) 5: 

7.78 (d, 2H, J = 8.6 Hz) r 7.37 (d, 2H, J = 8.6 Hz), 7.21 (d, 2H, J = 9.0 Hz), 7.02 (d, 2H, J - 9.0 Hz), 3.48 (s, 3H), 
2.74 (s, 3H). 

25 

Example 18 

2-(4-(N,N-dimethylamino)phenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from 4-(N,N-dimethyl- 
amino)thiobenzamide in the same manner as that of Example 1 (yield: 68%). 

30 

m.p.:226-231°C 
1 H-NMR (DMSO d-6) 5: 

7.77 (d, 2H, J = 8.9 Hz), 6.76 (d, 2H, J » 8.9 Hz), 3.00 (s, 6H), 2.62 (s, 3H). 
35 Example 19 

2-(3-Benzoylphenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from 3-benzoylthiobenzamide in the same 
manner as that of Example 1 (yield: 57%). 

40 m.p.: 213 -215°C 

1 H-NMR(DMSO d-6) 5: 

8.05 - 8.35 (m, 2H), 7.35 - 8.00 (m. 7H), 2.71 (s, 3H). 
Example 20 

45 

2-(4-Benzoyiphenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from 4-benzoylthiobenzamide in the same 
manner as that of Example 1 (yield: 48%). 

m.p.:217-218°C 
so 1 H-NMR (DMSO d-6) 5: 

8.15 (d, 2H, J = 8.4 Hz), 7.85 (d, 2H, J = 8.4 Hz), 7.45 - 7.90 (m, 5H), 2.71 (s, 3H). 

Example 21 

55 340 mg of 3-Chlorothiobenzamide was dissolved in 10 ml of ethanol, 570 mg of diethyl bromomafonate was added 
to the solution, and the mixture was heated at 60°C for 2 hours. After the reaction mixture was cooled, and the resulting 
crystal was collected by filtration and recrystallized from ethanol to give 408 mg of ethyl 2-(3-chlorophenyl)-4«hydroxy- 
5-th iazolecarboxyl ate. This product was hydrolyzed by a conventional process to give 306 mg of 2-(3-chlorophenyl)-4- 
hydroxy-5-thiazolecarboxylic acid (yield: 60%). 
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m.p.: 107- 10S°C 

1 H-NMR (DMSO d-6) 8: 

7.65 - 8.00 (m, 2H), 7.30 - 7.45 (m, 2H). 

5 Example 22 

290 mg of 4-Hydroxy-2-(4-isopropoxyphenyl)-5-thiazolecarboxylic acid was prepared from 390 mg of 4-isopropox- 
ythiobenzamide in the same manner as that of Example 21 (yield: 52%). 

10 m.p.: 126-1 27°C 

1 H-NMR (DMSO d-6) 6: 

7.99 (d, 2H, J = 9.0 Hz), 7.00 (d, 2H, J = 9.0 Hz), 4.72 (m, 1 H, J « 5.9 Hz), 1 .42 (d, 6H, J - 5.9 Hz). 
Example 23 

75 

Ethyl 4-hydroxy-2-(4-isopropoxyphenyl)-5-thiazolecarboxylate prepared in Example 22 was methylated with 
sodium hydride and methyl iodide and hydrolyzed by a conventional process to give 2-(4-isopropoxyphenyl)-4-methoxy- 
5-thiazoIecarboxylic acid (yield: 72%). 

20 m.p.: 109 - 110°C 

1 H-NMR (DMSO d-6) 5: 

7.90 (d, 2H, J « 9.0 Hz), 6.91 (d, 2H, J = 9.0 Hz), 4.6S (m, 1H, J - 5.9 Hz), 4.23 (s, 3H), 4.23 (s, 3H), 1.39 (d, 6H, 
J = 5.9 Hz). 

25 The following compounds were prepared from corresponding thiobenzamides in the same manner as that of Exam- 
ples 1 to 4. 

Example 24 

30 2-(2-Chloro-5-nitrophenyl)"4-methyl-5-thiazolecarboxylic acid (yield: 66%). 

m.p.:280-285°C 
1 H-NMR (DMSO d-6) 5: 

9.21 (d, 1H, J s 2.7 Hz), 8.11 (dd, 1H, J « 8.9 Hz, J = 2.7 Hz), 7.59 (d, 1H, J = 8.9 Hz), 2.84 (s, 3H), 

35 

Example 25 

2-(3-Acetyl-4-hydroxyphenyl)-4-methyl-5-thiazoIecarboxylic acid (yield: 38%). 

40 m.p.: 251 -253°C 

1 H-NMR (DMSO d-6) 5: 

8.36 (d, 1H, J = 2.2 Hz), 8.00 (dd, 1H, J - 8.7 Hz, J = 2.2 Hz), 6.96 (d, 1H, J = 8.7 Hz), 2.74 (s, 3H), 3.69 (s, 3H). 



45 

2-(3 t 5-Bistr*ffluoromethylphenyl)-4-methyl-5-thiazolecarboxyIic acid (yield: 72%). 

m.p.: 200°C (sublimated) 
1 H-NMR(CDCI 3 ) 5: 
so 8.42 (s, 2H), 7.97 (s, 1 H), 2.85 (s, 3H). 

Example 27 

2-(3,5-Dichtorophenyl)-4-methyl-5-thiazoiecarboxylic acid (yield: 77%). 

55 

m.p.: 270°C (sublimated) 

1 H-NMR(CDCI 3 ) 6: 

8.1 1 (s, 2H), 7.68 (s, 1H), 2.81 (s, 3H). 
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Example 28 

2-(3,5-Dichloro-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 64%). 

m.p.: 260°C (sublimated) 
1 H-NMR(CDCI 3 ) 6: 
7.81 (s, 2H), 2.71 (s, 3H). 

Example 29 

2-(3,5-Di-t-butyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 59%). 

m.p.: 261 -262°C 
1 H-NMR(CDCi 3 ) 6: 

7.80 (s, 2H), 5.58 (s, 1H), 2.79 (s, 3H), 1.49 (s, 18H). 
E xample 30 

2-(3 f 5- Dimethyl -4-hydroxyphenyl)"4-methyI-5-thiazolecarboxylic acid (yield: 59%). 

m.p.:256-257°C 

1 H-NMR(CDCI 3 ) 5: 

7.62 (s, 2H) ( 2.77 (s, 3H), 2.30 (s, 6H). 

Example 31 

(1) A mixture of 5.0 g of 4-hydroxy-3-nitrobenzaldehyde with 2.5 g of hydroxy lamine hydrochloride and 3.6 g of 
sodium formate was heated under reflux in 35 ml of formic acid for 5 hours. After the reaction mixture was cooled, 
water was added thereto. The precipitated crystal was collected by filtration to give 4.3 g.of 4-hydroxy-3-nitroben- 
zonitrile. 3.5 g of thioacetamide was added thereto and the mixture was heated at 80°C for 1 hour in 12 ml of N,N- 
dimethylformamide saturated with hydrochloric acid. After the completion of the reaction, the reaction mixture was 
neutralized with 30 ml of water and 18 ml of 2 N sodium hydroxide. The precipitated crystal was collected by filtra- 
tion and recrystallized from ethanol to give 3.9 g of 4-hydroxy-3-nitrobenzthioamide. This product was dissolved in 
30 ml of ethanol, 2.7 g of ethyl 2-chIoroacetoacetate was added thereto, and the mixture was heated under reflux 
for 5 hours. The reaction mixture was cooled, and the precipitated crystal was collected by filtration and recrystal- 
lized from ethanol to give 3.4 g of ethyl 2-(4-hydroxy-3-nitrophenyl)-4-methyI-5-thiazolecarboxylate (yield: 37%). 

(2) 200 mg of Ethyl 2-(4-hydroxy-3-nitrophenyl)-4-methyl-5"thiazolecarboxylate prepared in (1) was dissolved in 3 
m! of N.N-dimethylformamide, 540 mg of anhydrous potassium carbonate and 440 mg of isopropyl bromide were 
added thereto, and the mixture was heated at 70°C for 18 hours. After the reaction mixture was cooied, 20 ml of 
water was added thereto. The mixture was extracted twice with 30 ml of ethyl acetate. The organic layer was 
washed with a saturated aqueous sodium chloride solution, and the solvent was removed by distillation. The result- 
ing crystal was recrystalfized from ethanol to give 172 mg of ethyl 2-(4-isopropoxy-3-nitrophenyl)-4-methyl-5-thia- 
zolecarboxylate. This product was hydrolyzed by a conventional process, and the resulting crystal was 
recrystallized from a 80% aqueous ethanol solution to give 135 mg of 2-(4-isopropoxy-3-nitrophenyI)-4-methyl-5- 
thiazolecarboxyiic acid (yield: 65%). 

m.p.: 211 -213°C 
1 H-NMR (DMSO d-6) 6: 

8.37 (d, 1H, J = 2.2 Hz), 8.16 (dd, 1H, J = 9.2 Hz, J a 2.2 Hz), 7.49 (d, 1H, J = 9.2 Hz), 4.93 (m, 1H, J = 6.1 Hz), 
2.67 (s, 3H), 1.32 (d, 6H, J = 6.1 Hz). 

The following compounds were produced in the same manner as that described above. 
Example 32 

2-(4-CycIohexylmethyloxy-3-nitrophenyl)-4-methyl-5-thiazo!ecarboxylic acid (yield: 59%). 
m.p.:228-230°C 
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1 H-NMR (DMSO d-6) 5: 

8.45 (d, 1H, J = 2.3 Hz), 8.10 (dd, 1H t J = 8.9 Hz, J = 2.3 Hz), 7.12 (d, 1H, J = 8.9 Hz), 3.96 (d, 2H, J = 5.7 Hz), 

2.79 (s, 3H), 0.90 - 2.15 (m, 1 1H). 

Example 33 

2-(4-Ethoxy-3-nitrophenyl)-4-methyi-5-thiazolecarboxylic acid (yield: 59%). 

m.p.:234 - 236°C 
1 H-NMR (DMSO d-6) 8: 

8.39 (d, 1H, J = 2,2 Hz), 8,17 (dd, 1H, J = 8.8 Hz, J = 2.2 Hz), 7.46 (d, 1H, J = 8.8 Hz), 4.31 (q, 2H, J = 7.0 Hz), 
2.67 (s, 3H), 1 .38 (t, 3H, J = 7.0 Hz). 

Exampte 34 

2-(4-!sobutyloxy-3-nitrophenyl)-4-methyl-5-thiazoIecarboxyiic acid (yield: 42%). 

m.p.:210 -212°C 
1 H-NMR (CDCi 3 )5: 

8.45 (d, 1H, J m 2.2 Hz), 8.11 (dd, 1H, J = 8.8 Hz, J = 2.2 Hz), 7.13 (d, 1H, J = 8.8 Hz), 3.94 (d, 2H, J = 6.8 Hz), 

2.80 (s, 3H), 2.00 - 2.35 (m, 1H), 1.17 (d, 6H, J = 6.8 Hz). 

Example 35 

2.9 g of Ethyl 2-(4-chloro-3-nitrophenyi)-4-methyl-5-thiazolecarboxylate was prepared from 3.4 g of 4-chloro-3- 
nitrobenzaldehyde in the same manner as that of Example 31 (yield: 48%). 330 mg of this product was weighed and 
dissolved in 5 ml of ethanol, 200 mg of anhydrous potassium carbonate and 80 mg of 2-mercaptopropane were added 
thereto, and the mixture was heated at 80°C for 2 hours. After the completion of the reaction, ethanol was removed by 
distillation, 20 mi of water was added thereto, and the mixture was extracted twice with 30 ml of ethyl acetate. After the 
organic layer was washed with an aqueous saturated sodium chloride solution, the solvent was removed by distillation. 
The resulting crystal was recrystallized from ethanol to give 213 mg of ethyl 2-(4-isopropylthio-3-nitrophenyl)-4-methyl- 
5-thiazoIecarboxylate. This product was hydrolyzed by a conventional process, and the resulting crystal was recrystal- 
lized from ethanol to give 162 mg of 2-(4-isopropylthio-3-nitrophenyl)-4-methyl-5-thiazolecarboxyIic acid (yield: 48%). 

m.p.:233 -235°C 
1 H-NMR (DMSO d-6) 5: 

8.64 (d, 1H, J = 2.1 Hz), 8.03 (dd, 1H, J = 8.5 Hz, J = 2.1 Hz), 7.44 (d, 1H, J « 8.5 Hz), 3.59 (m, 1H, J « 6.6 Hz), 
2.74 (s, 3H), 1 .39 (d, 6H, J = 6.6 Hz). 

Ex a m ple 36 

Ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was reacted with 4-chlorothiophenol in the same 
manner as that of Example 35 to give 2-(4-(4-chIrophenyl)thio-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 
65%). 

m.p. : 250°C (sublimated) 
1 H-NMR(DMSOd-6)5: 

8.74 (d, 1H, J = 2.0 Hz), 8.08 (dd, 1H, J = 8.8 Hz, J = 2.0 Hz), 7.66 (s, 4H), 7.00 (d, 1H, J « 8.8 Hz), 2.68 (s, 3H), 
Example 37 

Ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazoIecarboxylate in diethylamine was heated in the same manner as 
that of Example 35 and hydrolyzed to give 2-(4-N,N-diethylamino)-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid 
(yield: 56%). 

m.p.: 208 -210°C 
1 H-NMR (DMSO d-6) 5: 

8.24 (d, 1H, J = 2.2 Hz), 7.84 (dd, 1H, J = 8.9 Hz, J = 2.2 Hz), 7.02 (d, 1H, J = 8.9 Hz), 3.21 (q, 4H), 2.66 (s. 3H), 

1.10 (t. 6H). 
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Example 38 

Ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate in pyrrolidine was heated in the same manner as 
that of Example 37 and hydrolyzed to give 2-(4-morphoiino-3-nitrophe.nyl)-4-msthyi-5-thiazoIecarboxyHc acid (yield: 
57%). 

m.p.:218-220°C 
1 H-NMR (DMSO d-6) 5: 

8.26 (d, 1H, Js 2.2 Hz), 7.95 (dd, 1 H, J = 9.0 Hz, J = 2.2 Hz), 7.12 (d, 1H, J = 9.0 Hz), 3.05 -3.45 (m, 4H), 2.65 (s, 
3H), 1.70-2.30 (m, 4H). 

Compounds of Examples 39 to 42 were prepared in the same manner as that of Example 31 . 
Example 39 

2-(4-(2-Ethoxyethyloxy)-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 73%). 

m.p,: 197 - 199°C (decomposed) 
1 H-NMR (DMSO d-6) 6: 

8.45 (d, 1H, J = 2.4 Hz), 8.10 (dd, 1H, J = 8.8 Hz, J = 2.4 Hz), 7.20 (d, 1H, J * 8.8 Hz), 4.35 (t, 2H, J = 4.8 Hz), 3.86 
(t, 2H, J = 4.8 Hz), 3.63 (q. 2H, J m 7.0 Hz), 2.79 (s, 3H), 1.23 ft 3H, J = 7.0 Hz). 

Example 40 

2-(4-lsopentyloxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 68%). 

m.p.:217-219°C 
1 H-NMR(CDCI 3 ) 6: 

8.41 (d, 1H, J « 2.2 Hz), 8.09 (dd, 1H, J = 8,8 Hz, J = 2.2 Hz), 7.13 (d, 1H ( J - 8.8 Hz), 4.20 ft 2H, J - 6.4 Hz), 2.77 
(s, 3H), 1.6 - 2.0 (m, 3H), 0.98 (d, 8H, J - 5.9 Hz). 

Example 41 

2"(4-n-Hexyloxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 62%). 

m.p.: 194-195°C 
1 H-NMR(DMSO-d 6 ) 6: 

8.41 (d, 1H, J = 2.2 Hz), 8.19 (dd, 1 H, J = 9.0 Hz, J = 2.2 Hz), 7.47 (d, 1 H, J = 9.0 Hz), 4.24 ft 2H, J = 6.2 Hz), 2.67 
(s, 3H), 0.75- 1.97 (m, 11H). 

Example 42 

2-(4-(2-Ethylbutyloxy)-3-nitrophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 59%). 

m.p.: 230 -231°C 
1 H~NMR(DMSO-d 6 )5; 

8.41 (d, 1H, J = 2.0 Hz), 8.19 (dd, 1H, J = 8.8 Hz, J = 2.0 Hz), 7.50 (d, 1H, J = 8.8 Hz), 4.15 (d, 2H, J = 5.7 Hz), 
2.68 (s, 3H) ( 1.1 - 1.9 (m, 5H), 0.91 ft 6H, J = 6.6 Hz). 

Example 43 

1.83 g of 4-ChJoro-3-nitrobenzonitrile and 1.06 g of neopentyl alcohol were dissolved in 10 ml of N,N-dimethylfor- 
mamide. The solution was cooled to 0°C, and 480 mg of sodium hydride (60% in oil) was gradually added thereto. Then, 
30 min after the addition, 13 ml of 1 N hydrochloric acid was added to the mixture, and the precipitated crystal was col- 
lected by filtration to give 2.12 g of 4-neopentyloxy-3-nifrobenzonitrile. 1.2 g of thioacetamide was added thereto, and 
the mixture was heated at 80°C for an hour in N,N-dimethylformamide saturated with hydrochloric acid. After the com- 
pletion of the reaction, the reaction mixture was neutralized with 30 ml of water and 1 8 ml of 2 N sodium hydroxide, and 
the lower layer was separated and dried. The lower layer was dissolved in 30 ml of ethanol, 2.1 1 g of ethyl 2-chloroac- 
etoacetate was added thereto, and the mixture was heated under reflux for 5 hours. After the reaction mixture was 
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cooled, the precipitated crystal was collected by filtration and recrystallized from ethanol to give 2.38 g of ethyl 4-methyl* 
2-(4-neopentyloxy-3-nitrophenyl)-5-thi'azolecarboxylate (yield: 63%). This product was hydrolyzed by a conventional 
process, and the resulting crystal was recrystallized from a 80% aqueous ethanol solution to give 1.98 g of 2-(4-neo- 
pentyloxy-3-nitrophenyl)-4-methyl- v 5-thiazolecarboxylic acid (yield: 90%), 

5 

m.p.:242-245°C 
1 H-NMR(CDCJ 3 ) 5: 

S.47 (d, IH.Js 2.2 Hz), 8.15 (dd, 1H, J - 8.8 Hz, J = 2.3 Hz), 7.12 (d, 1H, J = 8.8 Hz), 3.80 (s, 2H), 2.80 (s. 3H), 
1.09 (s, 9H). 

10 

Example 44 

As described in Example 37, ethyl 2-(4-chlorO"3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was reacted in piperi- 
dine, and the resulting ethyl 4-methyl-2-(3-nitrO"4-piperidinophenyl)-5-thiazolecarboxylate was hydrolyzed by a conven- 
15 tional process to give 135 mg of 4-methyl-2-(3-nitro-4-piperidinophenyl)-5-thiazolecarboxylic acid (yield: 63%). 

m.p.: 249 - 251 °C (decomposed) 
1 H-NMR(DMSO-d 6 )S: 

8.30 (d, 1H, J » 2.2 Hz), 8.01 (dd, 1H, J = 8.8 Hz, J = 2.2 Hz), 7.31 (d, 1H, J « 8.8 Hz), 3.0 - 3.3 (m, 4H), 2.66 (s, 
so 3H), 1.5- 1.8 (m, 6H). 

Example 45 

As described in Example 37, ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was reacted in mor- 
25 pholine, and the resulting ethyl 4-methyl-2-(4-morpholino-3-nitrophenyl)-5-thiazolecarboxylate was hydrolyzed by a 
conventional process to give 4-methyl-2-(4-morpholino-3-nitrophenyl)-5-thiazolecarboxyIic acid (yield: 71%). 

m.p.: 251 -252°C 
1 H-NMR(DMSO-d 6 )5: 

so 8.35 (d, 1H, J = 2.2 Hz), 8.08 (dd, 1H, J = 8.8 Hz, J « 2.2 Hz), 7.36 (d, 1H, J = 8.8 Hz), 3.6 - 3.9 (m, 4H), 3,0 - 3.3 
(m, 4H),2.67(s,3H). 

Example 46 

35 As described in Example 37, ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was reacted in 1- 
methylpiperazine, and the resulting ethyl 4-methyl-2-(4-(4-methylpiperazinyl)-3-nitrophenyi)-5-thiazolecarboxylate was 
hydrolyzed by a conventional process to give 4"methyl-2-(4-(4-methylpiperazinyl)-3-nitrophenyl)-5-thiazolecarboxyltc 
acid (yield: 58%). 

40 m.p.: 218 -220°C 

1 H-NMR(DMSO-d 6 )S: 

8.33 (d, 1H, J a 2.2 Hz), 8.05 (dd, 1H, J = 8.8 Hz, J = 2.2 Hz), 7.37 (d, 1H, J « 8.8 Hz), 2.9 ■ 3.4 (m, 4H), 2.66 (s, 
3H), 2.3 - 2.7 (m, 4H), 2.29 (s, 3H). 

< 5 Example 47 

200 mg of Ethyl 2-(4-chloro-3"nitrophenyt)-4"methyl-5-thiazolecarboxyIate was suspended in 5 ml of isopropyl alco- 
hol, and 60 mg of sodium hydride (60% in oil) was added thereto at room temperature. After 20 hours of the addition, 
20 ml of water was added to the mixture, the precipitated crystal was collected by filtration, and recrystallized from eth- 
50 anol to give 165 mg of isopropyl 2-(4-isopropoxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate (yield: 74%). 

m.p.: 91 - 92°C 
1 H-NMR(CDCI 3 ) 6: 

8.37 (d, 1 H J = 2.2 Hz), 8.07 (dd, 1H, J - 8.9 Hz, J = 2.2 Hz), 7.15 (d, 1H, J = 8.9 Hz), 5.1 - 5.4 (m, 1H), 4.6 - 4.9 
55 (m, 1H),2.76(s, 3H), 1.2- 1.6 (m, 12H). 
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Example 48 

160 mg of Isobutyl 2-(4-isobutyloxy-3-nitrophenyl)-4-methyl"5-thiazolecarboxylate was prepared from 200 mg of 
ethyl 2-(4-chloro-3-nitrophenyl)-4-methyl-5-thiazolecarboxyiate in the same manner as that of Example 47 (yield: 67%). 

m.p.: 112- 113°C 
1 H-NMR(CDCI 3 ) 5: 

8.43 (d, 1H, J = 2.2 Hz), 8.10 (dd, 1H, J = 8.8 Hz, J =2.2 Hz), 7.11 (d, 1H, J = 8.8 Hz), 4.09 (d, 2H, J = 6.6 Hz), 
3.93 (d r 2H, J = 6.4 Hz), 2.77 (s, 3H), 1.9 - 2.4 (m, 2H), 0.9 - 2.2 (m, 12H). 

Example 49 

(1) 5.0 g of Ethyl 2-(4-hydroxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was dissolved in 120 ml of ethanol 
and 60 mi of ethyl acetate, and 2 ml of concentrated hydrochloride and 500 mg of a 10% palladium/carbon was 
added thereto, and the mixture was stirred under a hydrogen atmosphere for 24 hours. After the completion of the 
reaction, methanol and water were added thereto, the mixture was filtered, and the filtrate was concentrated. The 
resulting crystal was suspended in 25 ml of 2N hydrochloric acid and 25 ml of acetone, and a solution of 1.2 g of 
sodium nitrite in 8 ml of water was gradually added thereto with ice cooling. Separately, 2.2 g of cuprous chloride 
was suspended in 1 5 ml of 2N hydrochloric acid and the diazonium salt solution was gradually added thereto with 
ice cooling. After the completion of the dropwise addition, the reaction mixture was heated to 6Q°C, and one hour 
after the heating, 100 ml of water was added thereto. The precipitated crystal was collected by filtration. This prod- 
uct was purified by silica gel chromatography to give 4.4 g of ethyl 2-(3-chioro-4-hydroxyphenyl)-4-methyl-5-thia- 
zolecarboxylate (yield: 91%). 

(2) 300 mg of the Phenol derivative produced in (1) was suspended in 5 ml of N,N-dimethyIformamide, 690 mg of 
anhydrous potassium carbonate and 550 mg of ethyl bromide were added thereto, and the mixture was stirred at 
70 °C for 24 hours. After the completion of the reaction, the reaction product was poured into water, and the mixture 
was extracted with ether. The organic layer was concentrated to give a crystalline product. This product was hydro- 
lyzed by a conventional process and purified by recrystallization to give 230 mg of 2-(3-chioro-4-ethoxyphenyl)-4- 
methyl-5-thiazolecarboxylic acid (yield: 71%). 

m.p.:219-220 Q C 
^-NMRpMSO-de) 5: 

7.96 (d, 1H, J = 2.4 Hz), 7.82 (dd, 1H, J = 8.6 Hz, J = 2.4 Hz), 7.23 (d, 1H, J = 8.6 Hz), 4.20 (q, 2H, J = 7.0 Hz), 
2.66 (s, 3H), 1 .40 (t, 3H, J = 7.0 Hz). 

The following compounds were prepared in the same manner as that described above. 
Example 50 

2-(3-Chloro"4-isopropoxyphenyl)-4-methyI-5-thiazolecarboxylic acid (yield: 65%). 

m.p.: 199-200°C 
1 H-NMR(DMSO-d 6 ) 5: 

7.98 (d, 1H, J = 2.2 Hz) 7.68 (dd, 1H, J = 8.8 Hz, J * 2.2 Hz) 7.26 (d, 1H, J = 8.8 Hz) 4.78 (8, 1H, J = 6.2 Hz) 2.66 
(S,3H)1.34(d t 6H, J = 6.2 Hz). 

Example 51 

2-(3-Chloro-4-isobutyioxyphenyf)-4-methyl-5-thiazolecarboxylic acid (yield: 58%). 

m.p.: 182- 183°C 
1 H-NMR(DMSO-d 6 )5: 

7.98 (d, 1H, J = 2.0 Hz), 7.87 (dd, 1H, J = 8.4 Hz, J * 2.0 Hz), 7.23 (d, 1H, J « 8.4 Hz), 3.92 (d, 2H, J = 6.4 Hz), 
2.66 (s, 3H), 1.9 - 2.3 (m, 1H), 1.03 (d, 6H, J = 6.6 Hz). 

Example 52 

2-(3-Chloro-4-isopentyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 67%). 
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m.p.:165-166°C 
1 H-NMR(DMSO-d 6 )S: 

7.98 (d, 1H, J = 2.0 Hz), 7.88 (dd, 1 H, J 8.6 Hz, J = 2.0 Hz), 7.26 (d, 1H, J = 8.6 Hz), 4.17 (t, 2H, J = 6.4 Hz), 2.66 
(s, 3H), 1 .5 - 1 .9 (m, 3H), 0.96 (d, 6H, J = 6.9 Hz). 

Example 53 

2-(3-Chioro-4-(2-ethylbutyloxy)phenyl)-4-methyl-5-thiazolecarboxy!ic acid (yield: 62%). 

m.p.: 154-156°C 
1 H-NMR(DMSO-d 6 )5: 

7.97 (d, 1H, J = 2.0 Hz), 7.87 (dd, 1 H, J « 8.6 Hz, J = 2.0 Hz), 7.26 (d, 1H, J = 8.6 Hz), 4.04 (d, 2H, J = 5.1 Hz), 
2.66 (s, 3H), 1.3-1.8 (m, 5H), 0.92 (d, 6H, J = 7.0 Hz), 

Example 54 

2-(3-Chloro-4-neopentyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 49%). 

m.p.:218-220°C 
1 H-NMR(DMSO-d 6 ) 5: 

7.98 (d, 1 H, J = 2.2 Hz), 7.87 (dd, 1H, J * 8.6 Hz, J = 2.2 Hz), 7.21 (d, 1 H, J = 8.6 Hz), 3.79 (s, 2H), 2.66 (s, 3H), 
1 .05 (m, 9H). 

Example 55 

* 2-(3-Chloro-4-(2-ethoxyethyloxy)phenyl)-4-methyl-5-thiazoIecarboxyIic acid (yield: 51%). 

m.p.: 147-148°C 
1 H-NMR(DMSO-d 6 ) 6: 

7.99 (d, 1H, J - 2.2 Hz), 7.88 (dd, 1H, J « 8.6 Hz, J = 2.2 Hz), 7.27 (d, 1H, J * 8.6 Hz), 4.2 - 4.4 (m, 2H), 3.7 - 3.9 
(m, 2H), 3.55 (q, 2H, J = 6.8 Hz), 2.66 (s, 3H) P 1.14 (t, 3H, J « 6.8 Hz). 

Example 56 

2-(3-Chloro-4-(2-morphoIinoethyloxy)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 57%). 

m.p.:207-209°C 
1 H-NMR(DMSO-d 6 )5: 

7.98 (d, 1H, J = 2.0 Hz), 7.87 (dd, 1H, J « 8.6 Hz, J = 2,0 Hz), 7.27 (d, 1H, J = 8,6 Hz), 4.27 (t, 2H, J = 5.6 Hz), 3.5 
- 3,7 (m, 4H), 2.79 (t 2H, J = 5.6 Hz), 2.66 (s, 3H). 2.4 - 2.7 (m, 4H). 

Example 57 

2-(3-Qhioro-4-(2-piperidinoethyloxy)phenyl)-4-methyl-5"thiazolecarboxylic acid (yield: 49%). 

m.p.: 240 - 243°C (decomposed) 
1 H-NMR(DMSO-d 6 ) 6: 

7.94 (d, 1 H, J - 2.0 Hz), 7.81 (dd, 1 H, J = 8.6 Hz, J = 2.0 Hz), 7.25 (d, 1 H, J = 8.6 Hz), 4.32 (t, 2H, J = 5.5 Hz), 2.94 
(t, 2H, J = 5.5 Hz), 2.66 (s, 3H), 2.5 - 2.8 (m, 4H), 1.3-1.8 (m, 6H). 

Example 58 

2-(3-Chloro-4-(4-fluorobenzyIoxy)phenyl)-4-methyl-5-thiazoIecarboxylic acid (yield: 63%). 

m.p.: 260 - 265°C (sublimated) 
1 H-NMR(DMSO-d 6 ) 5: 

8.01 (d, 1 H, J = 2.2 Hz), 7.90 (dd, 1 H, J » 8.6 Hz, J = 2.2 Hz), 7.1 - 7.7 (m, 5H), 5.28 (s, 2H), 2.66 (s, 3H). 
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Example 59 

(1) 4.6 g of Ethyl 2-(4-chloro-3-nitrophenyl}-4-methyl-5-thiazolecarboxylate was prepared from 5.0 g of 4-chloro-3- 
nitrobenzaldehyde in the same manner as that of Example 31 (yield: 51%). This product was taken up in 10 ml of 
morpholine, and stirred for 2 hours, to the mixture was added 30 ml of water, and the precipitated crystal was col- 
lected by filtration. The resulting crystal was recrysiall'ized from ethanol to give 102 g of ethyJ 4-methyJ-2-(4-mor- 
phoIino-3-nitrophenyl)-5-thiazolecarboxylate (yield: 89%). 

(2) 1 .0 g of Ethyl 4-methyl-2-(4-morphoIino-3-nitrophenyl) -5-th iazolecarboxyl ate thus obtained, was suspended in 
80 ml of ethanol, and to the suspension was added 200 mg of 10% pafladium/carbon, followed by stirring in a 
hydrogen atmosphere. After seven hours, the catalyst was removed by filtration, and the filtrate was concentrated 
to give a crystalline product. The resulting product was suspended in 10 ml of 5N hydrochloric acid and 10 ml of 
acetone, and to the suspension was gradually added 180 mg of sodium nitrite. Separately, 340 mg of cuprous chlo- 
ride was suspended in 5 ml of 2N hydrochloric acid, and the diazonium solution was gradually dropwise added 
thereto with ice cooling. After completion of the dropwise addition, the reaction mixture was heated to 60°C for 30 
minutes with stirring, water was added to the reaction mixture, and the precipitated crystal was collected by filtra- 
tion. This product was purified by silica gel chromatography to give 520 mg of ethyl 2-(3-chloro-4-morphoHnophe- 
nyl)-4-methyl-5-thiazolecarboxylate. This compound was hydrolyzed by a conventional process. Recrystallisation 
from acetone-H 2 0 afforded 240 mg of 2"(3-chloro-4-morpholinophenyl)-4-methyl-5-thiazoIecarboxylic acid (yield: 
27%). 

m.p.: 228- 229°C (decomposed) 
1 H-NMR(CDCI 3 + CD 3 OD)6: 

7.89 (d, 1H, J = 2.2 Hz), 7.72 (d, 1H, J = 8.4 Hz, J = 2.2 Hz), 7.05 (d, 1H, J » 8.4 Hz), 3.7 - 3.9 (m, 4H), 2.9 - 3.1 
(n% 4H), 2.64 (s, 3H). 

The foli6wing compounds were prepared in the same manner as that described above. 
Example 60 

2-(3-Chloro-4-piperidinophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 19%). 

m.p.; 227 - 230°C (decomposed) 
1 H-NMR(DMSO-d 6 )5: 

7.94 (d, 1H, J = 2.0 Hz), 7.84 (dd, 1H, J = 8.1 Hz, J » 2.0 Hz), 7.19 (d, 1H, J = 8.1 Hz), 2.9 - 3.2 (m, 4H), 2.66 (s, 
3H), 1.5-1.8 (m, 6H). 

Example 61 

2-{3-Chloro-4-(4-chlorophenylthio)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 32%). 

m.p.:238-240°C 
1 H-NMR(DMSO-d 6 )S; 

8.05 (d, 1 H, J = 1.8 Hz), 7.80 (dd, 1H, J = 8.4 Hz, J a 1.8 Hz), 7.55 (s, 4H), 6.99 (d, 1H, J = 8.4 Hz), 2.66 (s, 3H). 
Example 62 

350 mg of Ethy} 2-(3-chloro-4-(4-chlorophenylthio)phenyl)-4-methyl-5-thiazolecarboxyIate, which was an interme- 
diate in Example 61, was suspended in 5 ml of acetic acid, and 3 m! of 30% aqueous hydrogen peroxide solution was 
added thereto, followed by stirring for 5 hours. After completion of the reaction, water was added to the reaction mixture, 
the precipitated crystal was collected by filtration, and the product was purified by silica gel chromatography, and hydro- 
lyzed by a conventional process to give 85 mg of 2-(3-chloro-4-(4'-chlorophenylsulfinyl)phenyl)-4-methyl-5-thiazolecar- 
boxylic acid (yield: 26%). 

m.p.:257-259°C 
1 H-NMR(DMSO-d 6 )5: 

8.0 - 8.4 (m, 3H), 7.70 (q, 4H, J = 8.8 Hz), 2.68 (s, 3H). 
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Example 63 

(1) 5.0 g of Ethyl 2-(4-hydroxy-3-nitrophenyI)-4-methyi-5-thia2oiecarboxylate was dissolved in 120 ml of ethanol 
and 60 ml of ethyl acetate, 500 mg of a 1 0% palladium/carbon was added thereto, and the mixture was stirred in a 
hydrogen atmosphere at room temperature for 24 hours. After the completion of the reaction, chloroform was 
added thereto, the mixture was filtered, and the filtrate was concentrated. The resulting crystal was suspended in 
2 ml of hydrobromic acid, 10 ml of water and 25 ml of acetone, and a solution of 1 .2 g of sodium nitrite in 8 ml of 
water was gradually added thereto with ice cooling. Separately, 2.2 g of cuprous bromide was suspended in 2 ml 
of hydrobromic acid and 10 ml of water, and the diazonium salt solution was gradually added dropwise thereto with 
ice cooling. After the completion of the dropwise addition, the reaction mixture was heated to 60°C, and one hour 
after the heating, 100 ml of water was added thereto. The precipitated crystal was collected by filtration. This prod- 
uct was purified by silica gel chromatography to give 3.6 g of ethyl 2-(3-bromo-4-hydroxyphenyl)-4-methyl-5"thia- 
zolecarboxylate (yield: 65%). 

(2) 340 mg of the phenol derivative prepared in step (1) was suspended in 5 ml of N,N-dimethyIformamide, 690 mg 
of anhydrous potassium carbonate and 690 mg of isobutyl bromide were added thereto, and the mixture was stirred 
at 70°C for 24 hours. After the completion of the reaction, the reaction product was poured into water, and the mix- 
ture was extracted with ether. The organic layer was concentrated to give a crystalline product. This product was 
hydrolyzed by a conventional process and purified by recrystallisation to give 310 mg of 2-(3-bromo-4-isobutyloxy- 
phenyl)-4-methy!-5-thiazolecarboxylic acid (yield: 78%), 

m.p.: 200 -202 6 C 
1 H-NMR(DMSOd 6 ) 5: 

8.18 (d, 1H, J = 2.2 Hz), 7.88 (dd, 1H, J = 8.6 Hz, J = 2.2 Hz), 7.19 (d, 1H, J = 8.6 Hz), 3.89 (d, 2H, J = 6.4 Hz), 
2.66 (s, 3H), 2.0 - 2.3 (m, 1H), 1.03 (d, 6H, J = 6.4 Hz). 

The following compounds were prepared in the same manner as that described above. 
Example 64 

2-(3-Bromo-4-(2-ethoxyethyloxy)phenyl)-4-methyl-5-thiazolecarboxyIic acid (yield: 59%). 

m.p.:163 -164°C 
1 H-NMR(DMSO-d 6 ) 6: 

8.14 (d, 1H, J ss 2.0 Hz), 7.91 (dd, 1H, J - 8.8 Hz, J = 2.2 Hz), 7.23 (d, 1H, J = 8.8 Hz), 4.2 - 4,4 (m r 2H), 3.7 - 3.9 
(m, 2H), 3.56 (q, 2H, J = 7.0 Hz), 2.66 (s, 3H), 1.14 (t, 3H, J « 6.8 Hz). 

Example 65 

2-(3-Bromo-4-(4-chlorophenylthio)phenyl)-4-methyl"5-thiazolecarboxylic acid (yield: 28%). 

m.p.: 232 -234°C 
1 H-NMR(DMSO-d 6 ) 6: 

8.20 (d, 1H, J = 1.8 Hz), 7.83 (dd, 1H, J = 8.4 Hz, J = 1.8 Hz), 7.56 (s, 3H), 6.93 (d, 1H, J = 8.4 Hz), 2.66 (s, 3H). 
Example 66 

2-(3-Bromo-4-piperidinophenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 29%). 

m.p.: 221 - 224°C (decomposed) 
1 H-NMR(DMSO-d 6 ) 5: 

8.1 1 (d, 1H, J = 2.0 Hz), 7.87 (dd, 1 H, J = 8.3 Hz, J « 2.0 Hz), 7.17 (d, 1 H, J = 8.3 Hz), 2.8 - 3.2 (m, 4H), 2.66 (s, 
3H), 1.5-1.9 (m, 6H). 

Example 67 

330 mg of Ethyl 2-(3-amino-4-isobutyloxyphenyI)-4-methyl-5-thiazolecarboxylate was dissolved in 15 ml of methyl- 
ene chloride, 130 mg of nitronium tetrafluoroborate was added thereto with ice cooling, followed by stirring for 4 hours. 
The reaction mixture was concentrated, irradiated with a UV lamp at 300 nm for 20 hours and purified by silica gel chro- 
matography to give 175 mg of ethyl 2-(3-fluoro-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylate. This product was 
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hydrolyzed by a conventional process and recrystailized from acetone-water to give 108 mg of 2-(3-fluoro-4-isobuty- 
loxyphenyl)-4HTiethyl-5-thiazoiecarboxylic acid (yield: 35%). 

1 H-NMR(DMSO-d 6 ) 5: 

7.6 - 8.0 (m, 2H), 6.8 - 7,0 (m, 1 H), 3.83 (d, 2H, J = 6.4 Hz), 2.70 (s, 3H), 2.0 - 2.3 (m, 1 H), 1 -05 (d, 6H, J = 6.6 Hz). 
Example 68 

3.2 g of Ethyl 2-(3,5-dichloro-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate was prepared from 3.8 g of 3,5- 
dichloro-4-hydroxybenzonitrile in the same manner as that of Example 31 (yield: 48%). 330 mg of this product was 
weighed and suspended in 5 ml of N,N-dimethylformamide, 700 mg of anhydrous potassium carbonate and 620 mg of 
isopropyl bromide were added thereto, and the mixture was stirred at 70 °C for 24 hours. After the completion of the 
reaction, the reaction mixture was poured into water and extracted with ether. The organic layer was concentrated to 
give a crysailine product. This product was hydrolyzed by a conventional process and purified by recrystallization to give 
250 mg of 2"(3,5-dichloro"4-isopropoxyphenyl)-4-methyl-5-thiazolecarboxyiic acid (yield: 67%). 

m.p.: 189-191*0 
1 H-NMR(DMSO-d 6 ) 5: 

8.03 (s, 2H), 4.66 (q, 1H, J = 6.2 Hz), 2.67 (s. 3H), 1.34 (d, 6H, J = 6.2 Hz). 

The following compounds were prepared in the same manner as that described above. 
Example 69 

2-(3,5-Dichloro-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxyIic acid (yield: 54%). 

m.p.: 220 - 230°C (decomposed) 
1 H-NMR(DMSO-d 5 )6: 

8.01 (s, 2H), 3.83 (d, 2H, J « 6.2 Hz), 2.67 (s, 3H), 2.0 - 2.3 (m. 1 H), 1 .05 (d, 6H, J « 6.6 Hz), 
Example 70 

2-(3,5-Dichloro-4-(2-ethylbutyloxy)phenyI)-4-methyl-5-thiazolecarboxylic acid (yield: 69%). 

m.p.: 189 -,191°C (decomposed) 
1 H-NMR(DMSO-d 6 ) 6: 

8.00 (s, 2H), 3.95 (d, 2H, J = 6.2 Hz), 2.67 (s, 3HJ, 1.3 - 1.7 (m, 5H), 0.95 (t, 6H, J = 6.8 Hz). 
Example 71 

2-(3,5-Dichloro-4-isopentyloxyphenyl) : 4-methyI-5-thiazolecarboxylic acid (yield: 59%). 

m.p.:193-194°C 
1 H-NMR(DMSO-d 6 )5: 

8.00 (s, 2H) P 4.08 (t, 2H, J = 6.6 Hz), 2.67 (s, 3H), 1.5 - 2.0 (m, 3H), 0.95 (d, 6H, J - 6.2 Hz). 
Example 72 

2-(3,5-Dichloro-4-(2-morpholinoethyloxy)phenyl)-4-methyI"5-thiazolecarboxylic acid (yield: 58%). 

m.p.: 238 - 240°C (decomposed) 
1 H-NMR(DMSO-d 6 ) 5: 

8.00 (s, 2H), 4.21 (t, 2H, J a 5.7 Hz), 3.4 - 3.6 (m, 4H), 2.79 (t, 2H, J = 5.7 Hz), 2.67 (s, 3H), 2.4 - 2.6 (m, 4H). 
Example 73 

(1) 3.46 g of Ethyl 2-(4-carboxyphenyl)-4-methyl-5-thiazolecarboxy late was prepared from 5.0 g of 4-cyanobenzoic 
acid in the same manner as that of Example 31 (yield: 35%). 
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(2) l.o g of this product was weighed and suspended in 20 ml of benzene, 5 ml of thionyl chloride was added 
thereto, and a reaction was allowed to react at 80 °C for 4 hours. The reaction mixture was evaporated to dryness 
and again suspended in 30 mi of benzene. 1 .15 g of aluminum chloride was added to the suspension, and the mix- 
ture was stirred at 60° C for 1 hour. After the completion of the reaction, the reaction product was decomposed with 
30 g of ice water and extracted twice with 50 ml of ethyl acetate. The organic layer was washed with an aqueous 
saturated sodium chloride solution and then concentrated. The resulting crystal was recrystaliized from ethanol to 
give 750 mg of ethyl 2-(4-benzoylphenyl)-4-methyl-5-thiazolecarboxylate. This product was hydrolyzed by a con- 
ventional process and recrystaliized from ethanol to give 585 mg of 2-(4-benzoylphenyl)-4-methyl-5-thiazolecar- 
boxylic acid (yield: 53%). 

m.p.;217-218°C 
1 H-NMR(DMSO-d 6 ) 5: 

8.15 (d, 2H, J = 8.4 Hz), 7.85 (d, 2H, J = 8.4 Hz), 7.45 - 7.90 (m, 5H), 2.71 (s, 3H). 
The following compounds were prepared in the same manner as that described above. 
Example 74 

4-Methyl-2-(4-(4-methylbenzoyl)phenyi)-5-thiazoIecarboxylic acid (yield: 21%). 

m.p.:263 -265°C 
1 H-NMR(CDCI 3 ) 5: 

8.14 (d, 2H, J » 8.6 Hz), 7.82 (d, 2H, J = 8.6 Hz), 7.69 (d, 2H, J * 8.4 Hz), 7.38 (d, 2H, J = 8.4 Hz), 2.71 (s, 3H), 
2.43 (s,3H). 

Example 75 

2-(4-(2,4-Dimethylbenzoyl)phenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 21%). 

m.p.: 184-186°C 
1 H-NMR(CDCI 3 ) 5: 

8.07 (d, 2H, J = 8.6 Hz), 7.80 (d, 2H, J = 8.6 Hz), 7.0 - 7.4 (m, 3H), 2.72 (s, 3H), 2.32 (s, 3H) ( 2.20 (s, 3K). 
Example 76 

1 .0 g of Ethyl 2-(4-isopropoxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate was dissolved in 20 ml of ethanol and 
20 ml of ethyl acetate, 100 mg of a 10% palladium/carbon was added thereto, and the mixture was stirred in a hydrogen 
atmosphere at room temperature for 24 hours. After completion of the reaction, the catalyst was removed by filtration 
from the reaction mixture, and the filtrate was concentrated. The resulting crystal was dissolved in 4 mi of concentrated 
hydrochloric acid, the solution of 215 mg of sodium nitrite in 3 ml of water was gradually added dropwise thereto with 
ice cooling, and 30 minutes after the dropwise addition, the reaction mixture was neutralized with 40 ml of aqueous sat- 
urated sodium bicarbonate solution. Separately; 620 mg of cuprous cyanide and 400 mg of potassium cyanide were 
suspended in 10 ml of water, the suspension was stirred at 70°C, and then ice cooled, and to the suspension was grad- 
ually dropwise added the diazonium salt solution with ice cooling. After the completion of the dropwise addition, the 
reaction mixture was heated to 60°C for one hour, following by extraction with 100 ml of ethyl acetate. The organic layer 
was concentrated to give a residue, and the residue was purified by silica gel chromatography to give 400 mg of ethyl 
2-(3-cyano-4-isopropoxyphenyl)-4-methyl-5-thiazolecarboxylate (yield: 42%). 

This product was dissolved in 3 ml of ethanol and 4 ml of tetrahydrofuran, 2 ml of 1 N sodium hydroxide was added 
thereto, and hydrolysis effected by heating to 60°C for one hour. The solvent was removed by evaporation, the residue 
was then neutralized by 1 N hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was 
concentrated to dryness, and the resulting solid was recrystaliized from ethanol to give 295 mg of 2-(3-cyano~4-isopro- 
poxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 80%). 

m.p.:220-222°C 
1 H-NMR (DMSO d-6) &: 

8.24 (d, 1H, J » 2.6 Hz), 8.19 (dd, 1H, J = 9.0 Hz, J = 2.6 Hz), 7.38 (d, 1H, J = 9.0 Hz), 4.89 (m, 1H) f 2,67 (s, 3H), 
1.38 (d, 6H, J = 5.9 Hz). 

The following compounds were prepared in the same manner as that described above. 
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Example 77 

2-(3-Cyano-4-isobutyloxyphenyl)-4-methy!-5-thiaxoIecarboxylic acid was prepared from ethyl 2-(4-isobutyloxy-3- 
nitrophenyl)-4-methyl-5-thiazolecarboxylat8 (yield: 33%). 

m.p.: 238 - 239°C (decomposed) 
1 H-NMR(CDCI 3 ) 5: 

8.21 (d, 1H, J - 2.3 Hz), 8.11 (dd, 1H, J = 8.9 Hz, J = 2.3 Hz), 7.03 (d, 1H, J = 8.9 Hz), 3.91 (d, 2H, J = 6.6 Hz), 
2,80 (s, 3H), 2.21 (m, 1H), 1.10 (d, 6H, J - 6.6 Hz). 

Example 78 

2-(3-Cyano-4-neopentyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from ethyl 2-(4-neopentyloxy- 
3-nitrophenyl)-4-methyi-5-thiazoIecarboxyiate (yield: 39%). 

m.p.: 221 -236°C 
1 H-NMR(CDC1 3 ) 5: 

8.21 (d, 1H, J * 2.3 Hz), 8.11 (dd, 1H, J = 9.0 Hz, J - 2.3 Hz), 7.02 (d, 1H, J = 9.0 Hz), 3.77 (s, 2H), 2.80 (s, 3H). 

1.11 (s,9H). 

Example 79 

2-(3-Cyano-4-isopentyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from ethyl 2-(4-isopentyfoxy-3- 
nitrophenyl)-4-m ethyl -5-thiazolecarboxyiate (yield: 29%). 

m.p.:232-234°C 
1 H-NMR (DMSO d-6) 5: 

8.25 (d, 1 H, J = 2.0 Hz), 8.20 (dd f 1H, J = 8.9 Hz, J = 2.0 Hz), 7.37 (d, 1 H, J = 8.9 Hz), 4.25 (t, 2H, J = 6.5 Hz), 2.67 
(s, 3H), 1.6-1.9 (m, 3H), 0.98 (d, 6H, J * 6.6 Hz). 

Example 80 

2-(3-Cyano-4-(2-ethoxyethyloxy)phenyl)-4-methyl-5-thiazolecarboxylic acid was prepared from ethyl 2-(4-ethox- 
yethyloxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate (yield: 23%). 

m.p.:206~207°C 
1 H-NMR (DMSO d-6) 8: 

8.25 (d, 1 H, J = 2.0 Hz), 8.20 (dd, 1H, J = 8.9 Hz, J « 2.0 Hz), 7.38 (d, 1H, J = 8,9 Hz), 4.36 (m, 2H), 3.78 (m, 2H), 
3.56 (q, 2H, J = 6.9 Hz), 2.67 (s, 3H), 1.15 (t, 3H, J « 6.9 Hz). 

Example 81 

2-(3-Cyano-4-morpholinophenyl)-4-methyI-5-thiazolacarboxy!ic acid was prepared from ethyl 4-methyl-2-(4-mor- 
phoiino-3-nitrophenyl)-5-thiazolecarboxylate (yield: 22%). 

m.p.:252-255°C 
1 H-NMR (DMSO d-6) 5: 

8.12 (d, 1H, J a 2.0 Hz), 8.02 (dd, 1H, J = 8.9 Hz, J = 2.0 Hz), 6.96 (d, 1H, J = 8.9 Hz), 3.84 (m, 4H), 3.27 (m, 4H), 
2.70 (s. 3H). 

Example 82 

2-(3-Cyano-4-piperidinophenyl)-4-methyl-5-thiazoiecarboxylic acid was prepared from ethyl 4-methyl-2~(3-nitro-4- 
piperidinophenyl)-5-thtazolecarboxylate (yield: 28%). 

m.p.: 230 -232°C 
1 H-NMR(CDCI 3 ) 5: 

8.17 (d, 1H, J = 2.3 Hz), 8.03 (dd, 1H, J = 8.9 Hz, J = 2.3 Hz), 7.03 (d, 1H, J = 8.9 Hz), 3.29 (m, 4H), 2.73 (s, 3H), 
1.5-1.8 (m, 6H). 
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Example 83 

100 mg of Ethyl 2-(3-bromo-4-isobutyloxyphenyl)-4-methyl-5-thia2olecarboxylate, 95 mg of cuprous iodide and 1 40 
mg of sodium trif luoroacetate were suspended in 2 ml of N-methylpyrrolidone, and the mixture was heated in a nitrogen 
atmosphere at 140°C for 4 hours. After completion of the reaction, the product was extracted with ethyl acetate, and the 
organic layer was concentrated to give a crude crystal. The resulting crystal was purified by silica gel chromatography 
to give 80 mg of ethyl 2-(4-isobutyloxy-3-trifluoromethylphenyI)-4-methyl-5-thiazolecarboxylate. The product was hydro- 
lyzed by a conventional process, following by recrystallization from hexane- ether to give 50 mg of 2-(4-isobutyloxy-3- 
trifIuomethylphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 56%). 

m.p.:208-211°C 
1 H-NMR(CDCI 3 ) 5: 

8.21 (d, 1H, J = 2.3 Hz), 8.09 (dd, 1H, J = 8.7 Hz, J = 2.3 Hz), 7.03 (d, 1H, J = 8.9 Hz), 3.89 (d, 2H, J = 6,0 Hz), 
2.80 (s ( 3H), 2.1 - 2.3 (m, 1H), 1.07 (d, 6H, J = 6.6 Hz). 

Example 84 

4-Methyl-2-(4-neopentyloxy-3-triffuoromethylphenyl)-5-thiazolecarboxylic acid was prepared from ethyl 2-(3- 
bromo-4-neopentyloxyphenyl)-4-methyI-5-thiazolecarboxylate in the same manner as that described in Example 83 
(yield: 48%). 

m.p.:203-204°C 
1 H-NMR(DMSOd-6)5; 

8.15 (m, 2H) 7.33 (d t 1H, J = 8.9 Hz), 3.84 (s, 2H), 2.67 (s, 3H), 1.04 (s, 9H). 
Example 85 

120 mg of Ethyl 2-(3-bromo-4-neopentyloxyphenyl)-4-methyl-5-thiazolecarboxylate, 100 mg of cuprous iodide and 
80 mg of lithium iodide were suspended in 2 ml of N-methyl pyrrolidone, and the suspension was heated at 150°C for 
4 hours with stirring. After completion of the reaction, the product was extracted with ethyl acetate, and the organic iayer 
was concentrated to give a crude crystal. The resulting crystal was purified by silica gel chromatography to give 95 mg 
of ethyl 2-(3-iodO"4-neopentyioxyphenyl)-4-methyl-5-thiazolecarboxylate. The product was hydrolyzed by a conven- 
tional process, followed by recrystallization from hexane-ether to give 63 mg of 2-(3-iodo-4-neopentyloxyphenyl)-4- 
methyl-5-thiazolecarboxyltc acid (yield: 58%). 

m.p.: 194 -195°C 
1 H-NMR (DMSO d-6) 6: 

8.42 (d, 1H, J = 2.0 Hz), 7.90 (d, 1H, J = 8.9 Hz, J = 2.0 Hz), 6.80 (d, 1H, J = 8.9 Hz), 3.71 (s, 2H), 2.79 (s, 3H), 
1.12(8. 9H). 

Example 86 

150 mg of Ethyl 2-(4-isobutyIoxyphenyl)-4-methyl-5-thiazolecarboxyiate were dissolved in 2 mi of dichloromethane 
and 1 .8 ml of titanium tetrachloride (1 N in dichloromethane) was added thereto with cooling. Then 15 minutes after the 
addition, to the solution was dropwise added 0.8 ml of ct,a-dichloromethyl ether, and the mixture then stirred at 0°C for 
one hour, and further, allowed to react at 40°C for 24 hours. The reaction mixture was poured into ice-water, and 
extracted with ethyl acetate, the organic layer was concentrated, and the resulting residue was purified by silica gel 
chromatography to give 60 mg of ethyl 2-(3-a,a-dichloromethyl)-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylate. 
This product was hydrolyzed by a conventional process, followed by recrystallization from hexane ether to give 45 mg 
of 2-(3-formyl-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid (yield: 22%). 

m.p.: 213 -217°C 
1 H-NMR(CDCI 3 ) 5: 

10.53 (s ( 1H), 8.50 (br.s, 1H), 8.36 (s, 1H), 7.07 (br.s, 1H), 3.95 (d t 2H, J = 5.6 Hz), 2.86 (s, 3H), 2.1 - 2.2 (m, 1H), 
1.02 (d, 6H, J =6.6 Hz). 
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Examples 87-110 

According to the process as described above, the following compounds were prepared: 
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Pharmacological Test 1 (in vitro determination) 

(1) Preparation of test compounds: 

Test compounds (compounds of Ex. No. listed in Table 1) were dissolved in dimethyisuifoxide and diluted with a 50 
mM phosphate buffer to prepare aqueous solutions respectively having predetermined concentrations. 

(2) Determining method: 

45 nmol of xanthine and test compounds prepared so as to have various concentrations were added to 3 ml of a 
phosphate buffer having a pH value of 7.4 and containing 3 mU of xanthine oxidase (derived from a butter milk; availa- 
ble from Sigma Chemical Company). A reaction was allowed to proceed at 37°C, and the change in OD at 292 nm 
based on the formation of uric acid was measured with time through the use of a spectrophotometer U-3200 (manufac- 
tured by Hitachi, Limited) to determine the initial reaction rate. The inhibition rate was determined by the following equa- 
tion: 

i fo/\ (initi al rate of control) - (initial rate in the case where inhibitor was added) im 

Inhibition (A) . (initial rate of control) * 1UU 

The inhibition (%) was determined on each test compound prepared according to (1), and the IC 50 value on the 
xanthine oxidase (XOD) inhibition was calculated from the value of inhibition. The results are given in Table 1. 
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Table 1 




Example No. 


Ri 


R 2 


R3 


Y 


IC 50 (M) 


Control 


allopurinol 


1.6 x 10" 6 


1 


3— 0— iso— Pr 


H 


H 


CH 3 


6.7 x 10' 8 


2 


4— O— iso—Pr 


H 


H 


CH 3 


2,8 x 10" 8 


3 


3-N0 2 


H 


H 


CH 3 


1,4 x 10" 8 


4 


4-N0 2 


H 


H 


CH 3 


9.0 x 10 


5 


3-CF 3 


H 


H 


CH 3 


_ _ in 

6.3 x 10 1 


6 


4-CF3 


H 


H 


CH 3 


3.1 x 10" 7 


7 


4-OCH 2 -^ y 


H 


H 


CH 5 


4.6 x 10" 8 


8 


4^(CH 2 ) 3 H^^ 


H 


H 


CH 3 


3.2 x 10" 9 


9 


4-och 2 -^Q^-ci 


H 


H 


CH 3 


1.7 x 10"" 


10 


4MDCH 2 "h/q^-f 


H 


H 


CH 3 


3.1 x 10" 8 


11 


4-OCH 2 COOH 


H 


H 


CH 3 


7.7 x 10" 8 


12 


4-0(CH 2 ) A COOH 


H 


H 


CH 3 


1.2 x 10" 8 


13 


3-C0OH 


H 


H 


CH 3 


3.2 x 10" 7 
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Table 1 (continuous) 



Example No. 


Hi 


R 2 


R 3 


Y 


IC 50 (M) 


14 


4-COOH 


H 


H 


CH 3 


3.2 x 10" 9 


15 


3-CONH-^O^-C 1 


H 


H 


CH 3 


1.5 x 10~ 7 


16 


4— CONH-C D Y-Cl 


H 


H 


CH, 


3.8 x 10" 10 






H 


H 


CH 3 


5.0 x 10" 7 


18 


4-N(CH 3 ) 2 


H 


H 


CH 3 


4.3 x 10" 8 


1 Q 




n 


Jtl 


un.3 


i 9 v 1 rr 8 


20 


4-CCW (J > 




H 




0 . U X J. u 


21 


3-C1 


H 


H 


OH 


7.2 x 10" 7 


22 


4-O-iso-Pr 


H 


H 


OH 


4.5 x 10~ S 


23 


4-0— iso— Pr 


H 


H 


OCH3 


1.3 x 10" 7 


24 


2-Cl 


5-N0 2 


H 


CH 3 


6.7 x 10" 8 


25 


3-Ac 


4-OH 


H 


CH 3 


3.0 x 10' 7 


26 


3~CF 3 


5~cf 3 


H 


CH 3 


5.7 x 10" 9 


27 


3-C1 


5-C1 


H 


CH 3 


1.0 x 10" s 


28 


3-C1 


4-OH 


5-C1 


CH 3 


2.6 x 10" 8 


29 


3-tert-Bu 


4-OH 


5— tert— Bu 


CH 3 


6.5 x 10" fi 
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Table 1 (continuous ) 



5 


Example No. 




R2 


R 3 


Y 


ic 50 


(M) 




30 


3-CH 3 


4-OH 


5-CH3 


CH 3 


4*2 x 


10- 8 


10 


31 


3~N0 2 


4-O—iso— Pr 


H 


CH 3 


5,7 x 


10- 10 


15 


32 


3-N0 2 


4-OCH 2 ~^ y 


H 


CH 3 


1.8 x 


10" 10 


33 


3-N0 2 


4-OEt 


H 


CH 3 


3.6 x 


10- 10 




34 


3-N0 2 


4— o-iso— Bu 


H 


CH 3 


2.4 x 


10- 9 


20 


35 


3-N0 2 


4— S— iso-Pr 


H 


CH 3 


3.0 x 


10- 10 


25 




3— N0 2 




H 


CH 3 


2.0 x 


io- u 




37 


3-N0 2 


4-~NEt 2 


H 


CH 3 


1.8 x 


io" 9 


30 


38 


3-N0 2 




H 


CH 3 


1-8 x 


10- 9 




39 


3-N0 2 


4-O(CH 2 ) 2 0Et 


H 


CH 3 


2.9 x 


10" 9 


35 


40 


3~N0 2 




H 


CH 3 


6.7 x 


10" 10 




41 


3-N0 2 


4-0(CH 2 ) 5 CH 3 


H 


CH 3 


3.2 x 


10" 10 


40 


42 


3-N0 2 


4^'^X^ V 


H 


CH 3 


2.0 x 


10- 9 




43 


3-N0 2 




H 


CH 3 


6.4 x 


10- 10 


45 


44 


3-N0 2 


O 


H 


CH 3 


1.6 x 


10" 9 


50 


45 


3-N0 2 


4 "0 


H 


CH 3 


1.8 x 


10- 9 
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Table 1 (continuous) 



Example No. 




R 2 


R 3 


y 


IC 50 (M) 


46 


3-N0 2 


4-N ^ N— Me 

\ / 


H 


CH 3 


2,4 x 10" 9 


49 


3-C1 


4-OEt 


H 


CH 3 


2,3 x 10"* 9 


50 


3-Cl 


4— 0— isoPr 


H 


CH 3 


2.4 x 10" 9 


51 


3-C1 


4— S— isoBu 


H 


CH 3 


2.1 x 10" 9 


52 


3-Cl 




H 


CH 3 


2.7 x 10" 9 


53 


3-Cl 




H 


CH 3 


2.7 x 10" 9 


54 


3-Cl 




H 


CH 3 


2.9 x 10" 9 


55 


3-C1 


4-0(CH z ) 2 OEt 


H 


CH 3 


7.0 x 10" 9 


56 


3-C1 


^\ / \ 


H 


CH 3 


1.5 x 10" 9 


57 


3-Cl 




H 


CH 3 


1.2 x 10~ 9 


58 


3-C1 


4^CH 2 --^Qy-F 


H 


CH 3 


3.4 x 10" 9 


59 


3-C1 




H 


CH 3 


3.8 x 10" 10 


60 


3-Cl 




H 


CH 3 


2.4 x 10" 10 


61 


3~C1 


4 " S "^® KC1 


H 


CH 3 


2.0 x 10" 9 
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Table 1 ( continuous ) 



Example No. 




R 2 


R 3 


Y 


IC 50 (M) 


62 


3-C1 


4-S(>H(oVci 
\ / 


H 


CH 3 


6.4 x 10" 10 


63 


3-Br 


4— 0— isoBu 


H 


CH 3 


9.4 x 10" 10 


64 


3-Br 


4-O(CH 2 ) 2 0Et 


H 


CH 3 


2.9 x 10" 9 


65 


3-Br 


4-S-/oVci 
\ / 


H 


CH 3 


1.6 x 10" 9 


66 


3-Br 




H 


CH 3 


6.3 x 10" 10 


67 


3-F 


4— O-isoBu 


H 


CH 3 


1.5 x 10 


68 


3-C1 


4~~0~isoPr 


5-C1 


CH 3 


2.2 x 10" 9 


69 


3-C1 


4—0— isoBu 


5-C1 


CH 3 


1.5 x 10" 9 


70 


3-C1 


4-o'^ s x!^ s 


5-C1 


CH 3 . 


8.0 x 10~ 10 


71 


3-C1 


4^' Xv>x 


5-C1 


CH 3 


1.5 x 10" 9 


72 


3-C1 


4HD-^\^^ ^3 


5-C1 


CH 3 


7.0 x 10" 10 


73 


4-C0~^O^> 


H 


H 


CH 3 


6.2 x 10" 9 


74 




H 


H 


CH 3 


4.8 x 10~ 9 


75 


Me 

4^0-/O/~M:e 


H 


H 


CH 3 


8.3 x 10" 10 
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Table 1 ( continuous ) 



Example No. 


*i 


R 2 


R 3 


Y 


IC 50 (M) 


76 


3-CN 


4— O-isoPr 


H 


CH 3 


9.3 x 10" 10 


77 


3-CN 


4— 0— isoBu 


H 


CH 3 


1.8 x 10" 9 


78 


3-CN 




H 


CH 3 


1.9 x 10' 9 


79 


3-CN 




H 


CH 3 


2.2 x 10~ 9 


80 


3-CN 


4-0(CH 2 ) 2 OEt 


H 


CH 3 


1.9 x 10" 9 


81 


3-CN 


/—\ 

4-N 0 

\ / 


H 


CH 3 


1.7 x 10 


82 


3-CN 




H 


CH 3 


2.7 x 10" 9 


83 


3-CF 3 


4— O-isoBu 


H 


CH 3 


1.1 x 10" 9 


84 


3-CF3 




H 


CH 3 


2.9 x 10" 9 


85 


3-1 




H 


CH 3 


1.2 x 10- 10 


86 


3-CHO 


4— 0— isoBu 


H 


CH 3 


5.1 x 10- 10 



Pharmacological Test 2 (Determination of Oral Administration) 

40 

Test compounds suspended in a 5% gum arabic solution was forcibly administered by oral administration (com- 
pounds of Ex. No. of Table 2, dose: 1 mg/kg) to ICR male mice (age: about 7 weeks) (one group: 6 mice) by means of 
an oral probe. 2 hours after the administration, thoracotomy was conducted under etherization to collect blood from the 
heart, and serum was removed by a conventional process. The serum uric acid was measured by a biochemical auto- 
45 matic analyzer (Flexigem; Electro-Nucleonics, Inc.) by using a uric acid measurement kit (UA reagent; International 
Reagent) to determine the percentage of the lowering of uric acid. 

Lowering in uric acid (%) = 
(uric acid level of control animal) - (uric acid level of test-compound-administration animal x 10Q 
50 uric acid level of object animal 



55 



36 



EP 0 513 379 B1 

The results are given in Table 2. 

Table 2 



Example No . 


Activity of 
lowering uric 
acid ( % ) 


Example No . 


Activity of 
lowering uric 
acid (%) 


allopurinol 


73 


33 


71 


5 


37 


34 


76 


8 


28 


35 


57 


16 


21 


36 


14 


18 


22 


37 


74 


20 


18 


38 


91 


26 


63 


39 


82 


31 


90 


40 


85 


32 


48 


41 


92 



37 



BP 0 513 379 B1 



Table 2 (continuous) 



Example No. 


Activity of 
lowering uric 
acid (%) 


Example No. 


Activity of 
lowering uric 
acid (%) 


42 


75 


59 


62 


43 


85 


60- 


55 


44 


83 


61 


32 


45 


88 


62 


35 


46 


75 


63 


35 


47 


92 


64 


25 


48 


88 


65 


42 


49 


35 


66 


65 


50 


20 


67 


50 


51 


78 


68 


13 


52 


47 


69 


55 


53 


29 


70 


15 


54 


12 


71 


50 


55 


45 


72 


48 


56 


50 


73 


18 


57 


15 


74 


39 


58 


18 


75 


33 
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Table 2 ( continuous ) 



Example No. 


Activity of 
lowering uric 
acid ( % ) 


Example No. 


Activity of 
lowering uric 
acid (%) 


76 


86 


82 


93 


77 


95 


8-3 


86 


78 


91 


84 


80 


79 


89 


85 


77 


80 


87 


86 


72 


81 


91 







25 



30 



35 




CH 3 



Pharmacological Test 3 (Interleukin 1 Production Inhibitory Activity) 

1 ml of a 5% oyster glycogen solution was intra-abdominally administered to a BALB/c mouse (male, 8 weeks in 
45 age), and 4 days after the administration, the infiltrated abdominal exuded cells were adhered to a plastic dish for 2 
hours, and 1 jxg/ml of LPS was allowed to act on macrophage (1 x 10 6 cells). Interleukin 1 extricated on the supernatant 
in 24 hours was measured by an ELISA technique. The test compound (compounds of Ex. No. described in Table 3) 
was prepared so as to have a concentration of 10" 6 M, and the interleukin 1 production inhibitory activity was expressed 
in terms of the percentage inhibition based on the amount of production of the control. The results are given in Table 3. 
so Table 3 
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5 


Example 

No. 


Interleukin 
1 produc- 
tion inhibi- 
tory activity 
(%) 




1 


83 


10 


5 


60 




6 


38 




7 


39 


15 


11 


23 


12 


42 




14 


35 




15 


38 


20 


20 


65 




22 


45 




26 


57 


25 


27 


43 


28 


52 




40 


36 




43 


39 


SO 


44 


22 




45 


18 




49 


48 


35 


50 


42 


52 


33 




58 


19 




64 


28 


40 


67 


48 




73 


65 




74 


52 


45 


75 


48 



Pharmacological Test 4 (Collagen Arthritis Inhibitory Activity) 

50 

An emulsion comprising a bovine II type collagen and incomplete Freund's adjuvant in a proportion of 1 : 1 were 
intradermal^ injected to Lewis rats (male, about 6 weeks in age) (one group: 8 mice) at the region of the back so that 
the amount of antigen was 2 mg/rat, thereby inducing arthritis. The compound of Ex, No. 35 was suspended in a 5% 
gum arabic solution, and orally administered 5 times per week in two groups of 10 mg/kg and 50 mg/kg from the sensi- 
55 tized day. Only the gum arabic solution was administered to the control. Then 6 weeks after the sensitization, the per- 
centage increase in the volume of the right foot was measured and expressed in terms of the percentage swelling, and 
the anti-collagen antibody titer of the serum was measured by the ELISA technique. The results are given in Table 4. 

As can be seen from Table 5, the compound of the present invention inhibited the swelling of foot-pad depending 
upon the dose when administered in doses of 100 mg/kg and 50 mg/kg (the percentage inhibitions were respectively 
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44.1% and 53.4%). Further, the compound of the present invention exhibited a tendency to inhibit the antibody titer of 
serum anti-collagen involved in the sideration of collagen arthritis in a group of administration in doses of 10 mg/kg and 
50 mg/kg. The above-described facts suggest that there is a possibility that the compound of the present invention has 
an anti-arthritic activity and an anti-collagen-antibody is involved in one of the action mechanisms. 



Table 4 




Dose 
(mg/kg) 


Swelling 
(•) 


Antibody titer of 
anti-collagen 
(u.U/ml) 


control 




45.5 ± 5,1 


2.04 ± 0.36 


compound of 
Ex . No . 73 


10 
50 


25,4 + 5.3* 
21.2 ± 4.2** 


1.88 ± 0.20 
1.68 ± 0.32 



Note) *: P < 0*05 **: P < 0.01 



Pharmaceutical Preparation Example 1 
Tablets wherein one tablet had the following 
composition were prepared. 

Compound prepared in Ex. 31 50 mg 



Lactose 23 0 mg, 

Potato starch 80 mg 

Polyvinyl pyrrolidone 11 mg 

Magnesium s tear ate 5 mg 

376 mg 



The compound of the above-described Example, lactose and potato starch were mixed with each other, and a 20% 
ethanol solution of polyvinyl pyrrolidone was evenly infiltrated into the mixture, passed through a 20 nm mesh sieve, 
dried at 45°C. and again passed through a 1 5 nm mesh sieve. The granules thus prepared were mixed with magnesium 
stearate, and the mixture was compressed into a tablet. 

Pharmaceutical Preparation Example 2 

The pharmaceutical preparation example 2 was repeated, except that the compound prepared in Ex. 69 was used 
instead of that in Ex. 31 . 

[Industrial Applicability] 

In accordance with the present invention, pharmaceutical compositions containing a 2-aryIthiazole derivative or a 
pharmaceutical acceptable salt thereof, which is efficacious for a treatment of gout or hyperuricemia, are provided. 
Accordingly, the present invention is applicable to the manufacture of pharmaceutical compositions. 

Claims 

Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, NL, SE 

1, A pharmaceutical composition comprising an effective amount of a 2-aryithiazole derivative having the following 
formula (l) or a pharmaceutical^ acceptable salt thereof for treating gout or hyperuricemia and diseases associated 
with the production of interleukin 1 : 
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wherein 

Ar represents an unsubstituted or substituted pyridyl, thienyl, furyl or naphthyl group, or a group having the 
following formula (II) 




(ii) 



wherein 

at least one group of R 1f R 2 and R 3 is hydrogen or a halogen atom, or a nitro, cyano, formy! or trif luoromethyl 
group; or a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted 
or substituted C^to alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydro- 
gen atom, or an unsubstituted or substituted C^q alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyi or aralkylcarbonyi 
group; or R and R\ taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubsti- 
tuted or substituted 5- to 7- membered heterocyclic ring), or a group of COR" (wherein R" represents an unsubsti- 
tuted or substituted C-j.-jo al M. aryl or aralkyl group; a hydroxy! group; an unsubstituted or substituted Ci_io alkoxy, 
aryloxy or aralkybxy group; an amino group; or an unsubstituted or substituted Ct. 10 alkyl (mono- or di-substituted, 
independently) amino, aryl (mono- or di-substituted t independently) amino or aralkyl (mono- or di-substituted, inde- 
pendently) amino group, or a 5- to 7- membered cyclic amino group); 

X represents a hydrogen atom, or a alkyl, carboxyl, C1.5 alkoxycarbonyl, carbamoyl or C-). 4 alkyl (mono- 
or di-substituted) aminocarbonyl group; and 

Y represents a hydrogen atom or a Ci_ 4 alkyl, 0^4 alkoxy, carboxyl, Ci_ 5 alkoxycarbonyl, carbamoyl or Cf_4 
alkyl (mono- or di-substituted) aminocarbonyl group, 

with the proviso that when at least one group of R-j, R 2 and R 3 represents a halogen atom, or an alkoxy, 
alkyamino or nitro group, at least one group of the two other groups represents a group other than hydrogen; when 
at least one group of R 1( R 2 and R 3 is a halogen atom and another group is a hydrogen atom, the remaining group 
is a group other than a halogen, or an alkoxy, alkylamino or acylamino group ; and R 1 , R 2 and R 3 are not al! methoxy 
at the same time. 

A pharmaceutical composition in accordance with claim 1 , wherein Ar is a group of the formula (II), and at least one 
group of Ri, R 2 and R 3 is a halogen atom, or a nitro, cyano, formyl or trifluoromethy! group; or a group of OR, 
S(0) n R or NRR' (wherein n is an integer of from 0 to 2, R is an unsubstituted or substituted C-|_io alkyl, aryl, aralkyl, 
alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, and R' is a hydrogen atom, or an unsubstituted or substituted 
C 1 _ 1 o alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; or R and R', taken together with the 
nitrogen atom bonded thereto, are atoms forming an unsubstituted or substituted 5- to 7-membered heterocyclic 
ring), or a group of COR" (wherein R" is an unsubstituted or substituted Ci. 10 alkyl, aryl, or aralkyl group, a hydroxy! 
group, an unsubstituted or substituted Ci_io alkoxy aryloxy or aralkyloxy group, an amino group, or an unsubsti- 
tuted or substituted C-j.fo alk y' (mono- or di-substituted, independently) amino, aryl (mono- or di-substituted, inde- 
pendently) amino or aralkyl (mono- or di-substituted, independently) amino group, or a 5- to 7- membered cyclic 
amino group) ; 

X is a carboxyl, alkoxycarbonyl, carbamoyl or (^.4 alkyl (mono- or di-substituted) aminocarbonyl group. 
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3. A 2-aryithiazole derivative having the following formula (I), or a pharmaceutical^ acceptable salt thereof: 



5 




wherein 

Ar is an unsubstituted or substituted pyridyl, thienyl, furyl or naphthyl group; or a group represented by the 
following formula (II) 



15 




wherein 

at least one group of R 1p R 2 and R 3 is hydrogen, a halogen atom, or a nitro, cyano, formyi or trifluoromethyl 
group; or a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted 
or substituted G^ Q alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R 1 represents a hydro- 
gen atom, or an unsubstituted or substituted Ci. 10 alkyl. aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl 
group; or R and R\ taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubsti- 
tuted or substituted 5- to 7- membered heterocyclic ring), or a group of COR" (wherein R" represents an unsubsti- 
tuted or substituted C^o alkyl. aryl o r aralkyl group; a hydroxyl group; an unsubstituted or substituted C^o alkoxy, 
aryloxy or aralkyloxy group; an amino group; or an unsubstituted or substituted Ci_ 10 alkyl (mono- or di-substituted, 
independently) amino, aryl (mono- or di-substituied, independently) amino or aralkyl (mono or di-substituted, inde- 
pendently) amino group, or a 5- to 7- membered cyclic amino group); 

X is a hydrogen atom, or a Ci_ 4 alkyl, carboxyl, C1.5 alkoxycarbonyl, carbamoyl or C1.4 alkyl (mono- or di- 
substituted) aminocarbonyl group; and 

Y represents a hydrogen atom, or a alkyl, alkoxy, carboxyl, C-|. 5 alkoxycarbonyl, carbamoyl or C-j_ 
4 alkyl (mono- or di-substituted) aminocarbonyl group, 

with the proviso that when at least one group of R 1( R 2 and R 3 represents a halogen atom, or an alkoxy, 
alkyamino or nitro group, at least one group of the two other groups represents a group other than hydrogen; when 
at least one group of R^, R 2 and R 3 is a halogen atom and another group is a hydrogen atom, the remaining group 
is a group other than a halogen atom, or an alkoxy, alkylamino or acylamino group; and 
when R 1t R 2 and R 3 are not all methoxy at the same time. 

4. A 2-arylthiazole derivative of the formula (I) or a pharmaceutical^ acceptable salt thereof in accordance with claim 
3, wherein Ar represents a group of the formula (II), and R 1 is a halogen atom, or a nitro, cyano, formyi or trifluor- 
omethyl group, R 2 is a trifluoromethyl group or a group of OR, S(0) n R or NRR' (wherein n is an integer of from 0 to 

45 2, R represents an unsubstituted or substituted C 1 . 10 alkyl, aryl aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarb- 
onyl group, R f represents a hydrogen atom, or an unsubstituted or substituted C^o alkyl, aryl aralkyl, alkylcarbo- 
nyl, arylcarbonyl or aralkylcarbony group; or R and R\ taken together with the nitrogen atom bonded thereto, 
represent atoms forming an unsubstituted or substituted 5- to 7-membered heterocyclic ring), and R 3 represents a 
hydrogen or halogen atom. 

50 

5. A 2-arylthiazole derivative or a pharmaceutical^ acceptable salt thereof in accordance with claim 4, wherein X is a 
carboxyl, alkoxy-carbonyl, carbamoyl or (^.4 alkyl (mono- or di-substituted) aminocarbonyl group; and 

Y is a hydrogen atom, or a 0^4 alkyl or alkoxy group. 

55 6. A 2-arylthiazole derivative of the formula (I) or a pharmaceutically acceptable salt thereof in accordance with claim 
3, wherein Ar represents a group of the formula (II), and R-j represents a m-nitro or m-cyano group, R 2 represents 
a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted or substi- 
tuted C^-io alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydrogen atom, 
or an unsubstituted or substituted C 1 . 10 alkyl. aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group; or 



25 



30 
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R and R' ( taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubstituted or sub- 
stituted 5- to 7- membered heterocyclic ring), and R 3 represents a hydrogen atom; 

X represents a carboxyl, C<\.$ alkoxycarbonyl, carbamoyl or alkyl (mono- or di- substituted) aminocarb- 
onyl group; and 

Y represents a hydrogen atom, or a Cf_ 4 alkyl or C-1.4 alkoxy group. 

7. A 2-arylthiazole derivative of the formula (I) or a pharmaceutical^ acceptable salt thereof in accordance with claim 
3, wherein Ar represents a group of the formula (II), and R 1 represents a m-halogen atom or a m-trifluoromethyi 
group, R 2 represents a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an 
unsubstituted or substituted C 1 - 10 alkyl. aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' repre- 
sents a hydrogen atom, or an unsubstituted or substituted C^o alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or 
aralkylcarbonyl group; or R and R', taken together with the nitrogen atom bonded thereto, represent atoms forming 
an unsubstituted or substituted 5- to 7- membered heterocyclic ring), and R 3 represents a hydrogen or halogen 
atom. 

8. A 2-arylthiazole derivative of the formula (I) or a pharmaceutical^ acceptable salt thereof in accordance with claim 
3, wherein Ar represents a group of the formula (II), and R-) represents a m-halogen atom, R 2 represents a group 
of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted or substituted C-j_ 
10 alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydrogen atom, or an 
unsubstituted or substituted C-j. 10 alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl; or R and R', 
taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubstituted or substituted 5- 
to 7- membered heterocyclic ring), and R 3 represents a hydrogen or halogen atom; 

X represents a carboxyl, alkoxycarbonyl, carbamoyl or Ci„ 4 alkyl (mono- or di -substituted)- aminocarb- 
onyl group; and 

Y represents a C^ 4 alkyl or Cf_ 5 alkoxy group. 

9. A 2-arylthiazole derivative of the formula (I) or a pharmaceutical^ acceptable salt thereof in accordance with claim 
3, wherein Ar represents a group of the formula (II), and R-( represents a group of COR" (wherein R" represents an 
unsubstituted or substituted O^ 0 alkyl, aryl or aralkyl group); 

X represents a carboxyl, alkoxycarbonyl, carbamoyl or 0^4 alkyl (mono- or di-substituted) aminocarb- 
onyl group; and 

Y represents a hydrogen atom, or a Ci_ 4 alkyl or alkoxy group. 

1 0. A 2-arylthiazole derivative of the following formula (l-a) or a pharmaceutical^ acceptable salt thereof in accordance 
with claim 3: 




wherein 

Ri_ a is a C2-8 alkoxy group and R 2 . a is a nitro group; 

R Va is a C 2 -8 alkoxy group and R 2 _ a is a trifluoromethy group; 

R 1-a is a morpholino, 4-N-methyIpiperazine-1-yi or piperidino group and R 2 . a is a nitro group; 
Ri-a is a morpholino, 4-N-methylpiperazine-1 -yl or piperidino group and R 2 . a is a cyano group; 
Ri_ a is a C 2 .s alkoxy group and R 2 . a is a cyano group; or 

R^a is an unsubstituted benzoyl group or a benzoyl substituted by one or two of a methyl group, chlorine atom 
or methoxy group, and R 2 . a is a hydrogen atom. 

1 1 . A 2-arylthiazole derivative of the following formula (l-b) or a pharmaceutical ly acceptable salt thereof in accordance 
with claim 4: 
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wherein 

R^b is a group of OR and SR (wherein R represents a C 2 - 8 alkyl, morpholino, 4-N-methyl piperazine-1-yi or pipe- 
ridino group);R 2 -b represents a nitro, trifluoromethyl or cyano group, and Y b represents a hydrogen atom or a 
methyl group; and 

R-i. b represents a group of the formula 

O 



(wherein R 3 . b represents an unsubstituted or substituted phenyl group; R 4 . b represents a hydrogen atom or a C-). 3 
alkyl group, and Y b represents a hydrogen atom or a methyl group). 

Claims for the following Contracting State : ES 

1 . A process for the preparation of 2-aryithiazole derivatives having the formula:- 




wherein 

Ar represents a group having the following formula (II) 




en) 



*3 



wherein 

at least one group of R-) , R 2 and R 3 is hydrogen or a halogen atom, or a nitro, cyano, formyl or trifluoromethyl 
group; or a group of OR, S(0) n R and NRR' (wherein n is an integer of from 0 to 2, R represents an unsubstituted 
or substituted Ci_ 10 alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl group, R' represents a hydro- 
gen atom, or an unsubstituted or substituted C-j.-io alkyl, aryl, aralkyl, alkylcarbonyl, arylcarbonyl or aralkylcarbonyl 
group; or R and R\ taken together with the nitrogen atom bonded thereto, represent atoms forming an unsubsti- 
tuted or substituted 5- to 7- membered heterocyclic ring), or a group of COR" (wherein R" represents an unsubsti- 
tuted or substituted C-j.fo alkyl, aryl or aralkyl group; a hydroxy I group; an unsubstituted or substituted C-,.^ alkoxy, 
aryloxy or aralkyloxy group; an amino group; or an unsubstituted or substituted Ci_ 10 alkyl (mono-or di -substituted, 
independently) amino, aryl (mono- or di-substituted, independently- amino or aralkyl (mono- or di -substituted, inde- 
pendently) amino group, or a 5- to 7- membered cyclic amino group); 
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X represents the group COOR a where R a is a Cf. 4 alkyl group; and 

Y represents a hydrogen atom or a C1.4 alkyl, C-). 4 alkoxy, carboxyl, Ci_§ alkoxycarbonyl, carbamoyl or C-j_ 4 
alkyl (mono- or di -substituted) aminocarbonyl group, 

with the proviso that when at least one group of Rf, R 2 and R 3 represents a halogen atom, or an alkoxy, 
alkyamino or nitro group, at least one group of the two other groups represents a group other than hydrogen; when 
at least one group of R 1( R 2 and R 3 is a halogen atom and another group is a hydrogen atom, the remaining group 
is a group other than a halogen, or an alkoxy, alkylamino or acylamino group; and R-, , R 2 and R 3 are not all methoxy 
at the same time, characterised in that the compounds are produced according to the following reaction: 



w 



15 




wherein R a is as defined above in connection with formula (I), R-), R 2 and R 3 are as defined above in connection 
20 with formula (II), Y is as defined above in connection with formula (I), and Hal represents a halogen atom. 

2. A process according to Claim 1 , characterised in that the substituted thiobenzamide and an alkyl ester of 2-halog- 
eno-acylacetic acid are directly mixed in a solvent at a temperature of between room temperature and 200°C. 

25 3. A process according to Claim 2, characterised in that a base is present in the reaction mixture. 

4. A process according to Claim 3, characterised in that the base is organic and is selected from triethylamine, pyrid- 
ine and dimethylaminopyridine. 

so 5. A process according to Claim 3, characterised in that the base is inorganic and is selected from anhydrous potas- 
sium carbonate and sodium hydroxide. 

6. A process according to any of Claims 2 to 5, characterised in that the solvent is a hydrocarbon, an ether, an alcohol, 
N,N dimethylformamide, dimethylsu If oxide or acetonitrile. 

35 

7. A process according to any of Claims 1 to 6, followed by hydrolysis to produce the corresponding carboxylic acid. 
Patentanspruche 

40 Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, NL, SE 

1 . Pharmazeutische Zusammensetzung mit einer wirksamen Menge eines 2-AryIthiazol-Derivates mit der folgenden 
Formal (I) oder einem pharmazeutisch geeigneten Salz hiervon zur Behandlung von Gicht oder Hyperurikamie und 
Krankheiten, welch e mit der Produktion von Interleukin 1 in Verbindung stehen: 

45 



50 




(I) 



worin Ar einen unsubstituierten oder substituierten Pyridyl-, Thienyl-, Furyl- oder Naphthyl-Rest oder einen Rest 
55 mit der folgenden Formel (II) bedeutet: 



46 



EP 0 513 379 B1 




(ID 



worin mindestens eine der Gruppen R 1( R 2 und R3 Wasserstoff Oder ein Halogenatom ist Oder eine Nitro-, Cyano- 
, Formyl- oder Trifluoromethy I -Gruppe; Oder eine Gruppe OR, S(0) n R und NRR' (worin n eine ganze Zahl von 0 bis 
2 ist, worin R einen unsubstituierten oder substituierten C r C 10 -Alkyl- ( Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- 
oder Aralkylcarbonyl-Rest bedeutet, worin R' ein Wasserstoffatom oder einen substituierten oder unsubstituierten 
C r C 10 -Alkyl-, Aryl-, Aralkyh Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest reprasentiert; oder worin R 
und R' zusammen mit dem Stickstoffatom, das an sie gebunden ist, Atome reprasentieren, welch e einen unsubsti- 
tuierten oder substituierten 5- bis 7-gliedrigen heterozyklischen Ring bilden); oder eine Gruppe COR" (worin R" 
einen unsubstituierten oder substituierten Ci-Cj 0 -Alkyl-, Aryl- oder Aralkyl-Rest; eine Hydroxy! -Gruppe; eine sub- 
stituierte oder unsubstituierte Ct-C 10 Alkoxy-, Aryloxy- oder Aralkyloxy-Gruppe; eine Amino-Gruppe; oder einen 
unsubstituierten oder substituierten C^C^-Alkylamino-Rest (mono- oder di-substituiert, jeweils unabhangig), 
einen Arylamino-Rest (mono- oder di-substituiert, jeweils unabhangig) oder einen Aralkylamino-Rest (mono- oder 
di-substituiert, jeweils unabhangig) oder eine 5- bis 7-gliedrige zyWische Amino-Gruppe reprasentiert); 
worin X ein Wasserstoffatom oder eine C1-C4 Alkyl-, Carboxyl-, C r C 5 Alkoxycarbonyl-, Carbamoyl- or C r C4-Alky- 
laminocarbonyl-Gruppe (mono- oder di-substituiert) reprasentiert; und 

worin Y ein Wasserstoffatom oder eine Ci-C 4 -Alkyh eine C^C^AI koxy-, Carboxyl-, C r C 5 -Aikoxycarbonyl-, einen 
Carbamoyl oder eine C r C 4 -Alkylaminocarbonyl-Gruppe (mono- oder di-substituiert) reprasentiert, 
unter der Vorraussetzung, daB wenn mindestens eine der Gruppen von R 1t R 2 und R 3 ein Halogenatom oder eine 
Alkoxy-, eine Alkylamino- oder Nitrogruppe reprasentiert mindestens eine Gruppe der zwei anderen Gruppen eine 
Gruppe, die von Wasserstoff verschieden ist, reprasentiert; daB wenn mindestens eine der Gruppen R 1( R 2 und R 3 
ein Halogenatom ist und eine andere Gruppe ein Wasserstoffatom ist, die verbleibende Gruppe eine Gruppe 
bedeutet welche von Halogen, einer Alkoxy-, Alkylamino- oder Acylamino-Gruppe verschieden ist; und daf3 R-j , R 2 
und R 3 nicht alle gleichzeitig Methoxy bedeuten. 

Pharmazeutische Zusammensetzung nach Anspruch 1 1 worin Ar eine Gruppe der Forme! II ist und mindestens 
eine der Gruppen R-), R 2 und R 3 ein Halogenatom bedeutet oder eine Nitro-, Cyano-, Formyl- oder Trifluoromethyl- 
gruppe; oder eine Gruppe OR, S(0) n R oder NRR' (worin n eine ganze Zahl von 0 bis 2 ist, R eine unsubstituierte 
oder substituierte C r Cicr Alkyl-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Gruppe bedeu- 
tet und R' ein Wasserstoffatom oder eine unsubstituierte oder substituierte C r Cio- Alkyl-, Aryl-, Aralkyl-, Alkylcar- 
bonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Gruppe bedeutet; oder worin R und R' zusammengenommen mit dem 
Stickstoffatom, das an sie gebunden ist, Atome darstellen, welche einen unsubstituierten oder substituierten 5- bis 
7-gliedrigen heterozyklischen Ring bilden) oder eine Gruppe COR", worin R" eine unsubstituierte oder substitu- 
ierte C-|-Ci 0 -Alkyl- t Aryl- oder Aralkyl-Gruppe, eine Hydroxylgruppe, einen unsubstituierten oder substituierten C r 
Cfo-Alkoxy-, Aryloxy- oder Aralkyloxy-Rest, eine Amino-Gruppe oder einen unsubstituierten oder substituierten 
CrC 10 -Alkylamino-Rest (mono- oder di-substituiert, jeweils unabhangig), eine Arylaminogruppe (mono- oder di- 
substituiert, jeweils unabhangig) oder Aralkylamino (mono- oder di-substituiert, jeweils unabhangig) oder eine 5- 
bis 7-gliedrige zyklische Aminogruppe reprasentiert); 

worin X eine Carboxyl-, eine C1 -C5- Alkoxycarbonyl-, eine Carbamoyl- oder eine C-j-C4-Aikyiaminocarbonyigruppe 
(mono- oder di-substituiert) bedeutet. 

2-Arylthiazolderivat mit der folgenden Formel (I) oder ein pharmazeutisch geeignetes Salz hiervon: 



worin Ar einen unsubstituierten oder substituierten Pyridyh Thienyl-, Furyl- oder Naphthyl-Rest oder einen Rest 
mit der folgenden Formei (II) bedeutet 




(I) 
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(ID 



worin mindestens eine der Gruppen Ri, R 2 und R3 Wasserstoff, ein Halogenatom oder eine Nitro-, Cyano-, Formyl- 
oder Trifluoromethyl-Gruppe bedeutet; oder eine Gruppe OR, S(Q) n R und NRR' (worin n eine ganze Zahl von 0 bis 
2 ist, worin R einen unsubstituierten oder substituierten C r C 10 -Alkyl-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- 
oder Aralkylcarbonyl-Rest bedeutet, worin R' ein Wasserstoffatom oder einen substituierten oder unsubstituierten 
C r Cio-Alkyl-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest reprasentiert; oder worin R 
und R' zusammen mit dem Stickstoffatom, das an sie gebunden ist, Atome reprasentieren, welche einen unsubsti- 
tuierten oder substituierten 5- bis 7-gliedrigen heterozyklischen Ring bilden), oder einen Gruppe an COR" (worin 
R" einen unsubstituierten oder substituierten C r C 10 -Alkyl-, Aryi- oder Aralkyl-Rest; eine Hydroxyl-Gruppe; eine 
substituierte oder unsubstituierte C-|-C 10 -Alkoxy-, Aryloxy- oder Aralkyloxy-Gruppe; eine Amino-Gruppe; oder 
einen unsubstituierten oder substituierten C-|-Ci 0 -Alkylamino-Rest (mono- oder di-substituiert, jeweils unabhan- 
gig), einen Arylamino-Rest (mono- oder di-substituiert, jeweils unabhangig) oder einen Aralkylamino-Rest (mono- 
oder di-substituiert, jeweils unabhangig) oder eine 5- bis 7-gliedrige zyklische Aminogruppe reprasentiert); 
worin X ein Wasserstoffatom oder eine CrC 4 -Aikyl-, Carboxyl-, C 1 -C 5 -AlkoxycarbonyI~, Carbamoyl- or C r C 4 - 
Alkylaminocarbonyl-Gruppe (mono- oder di-substituiert) reprasentiert; und 

worin Y ein Wasserstoffatom oder eine C-)-C 4 -Alkyl-, eine C r C 4 -Alkoxy-, Carboxyl-, -C 5 -Alkoxycarbonyl-, einen 
Carbamoyl oder eine C-(-C4-Alkylaminocarbonyl-Gruppe (mono- oder di-substituiert) reprasentiert, 
unter Vorraussetzung, daB wenn mindestens eine der Gruppen von R 1( R 2 und R3 ein Halogenatom oder eine Alk- 
oxy-, eine Aikylamino- oder Nitrogruppe reprasentiert mindestens eine Gruppe der zwei anderen Gruppen eine 
Gruppe, die von Wasserstoff verschieden ist, reprasentiert; daf3 wenn mindestens eine der Gruppen R-i , R 2 und R 3 
ein Halogenatom ist und eine andere Gruppe ein Wasserstoffatom ist, die verbleibende Gruppe eine Gruppe 
bedeutet, welche von Halogen, einer Alkoxy-, Aikylamino- oder Acylarnino-Gruppe verschieden ist; und daB , R 2 
und R 3 nicht alle gleichzeitig Methoxy bedeuten. 

2-Arylthiazolderivat der Forme! (I) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 3, worin Ar 
eine Gruppe der Formei (II) reprasentiert und R-) ein Halogenatom ist oder eine Nitro-, Cyano-, Formyl- oder Trifluo- 
romethylgruppe, worin R 2 ein Trifluoromethylgruppe oder eine Gruppe OR, S(0) n R oder NRR* bedeutet (worin n 
eine ganze ganze Zahl von 0 bis 2 ist, worin R ein unsubstituierten oder substituierten C-j-Cio-AlkyI-, Aryl-, Aralkyl- 
, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest bedeutet, worin R' ein Wasserstoffatom oder eine substi- 
tuierte Oder unsubstituierte C-(-C 10 -Alkyl-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl- 
Gruppe bedeutet; oder worin R und R* zusammengenommen mit dem Stickstoffatom, das an sie gebunden ist 
Atome reprasentieren, welche einen unsubstituierten oder substituierten 5- bis 7-gliedrigen heterozyklischen Ring 
bilden) und worin R3 einen Wasserstoff oder ein Halogenatom reprasentiert. 

2-Arylthiazolderivat oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 4, worin X eine Carboxyl - 
, C 1 -C 5 - Alkoxy- Carbonyl-, eine Carbamoyl-, eine C r C 4 -A!kylaminocarbonylgruppe (mono- oder di-substituiert) 
reprasentiert; und 

worin Y ein Wasserstoffatom oder eine C r C 4 Alkyl- oder C r C 4 -Alkoxy-Gruppe bedeutet. 

2-Arylthiazolderivat der Formei (I) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 3, worin Ar 
eine Gruppe der Formei (II) reprasentiert und R-j eine m-Nitro- Oder m-Cyano-Gruppe bedeutet, worin R 2 eine 
Gruppe OR, S(0) n R oder NRR' reprasentiert (worin n eine ganze Zahl von 0 bis 2 ist, R einen unsubstituierten oder 
substituierten C-i-Cio-AIkyI-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest bedeutet, 
worin R' ein Wasserstoffatom oder eine substituierte oder unsubstituierte Ci-Cio~Alkyl-, Aryl-, Aralkyl-, Alkylcarbo- 
nyl-, Arylcarbonyl- oder Aralkylcarbonyl-Gruppe reprasentiert; oder worin R und R' zusammengenommen mit dem 
Stickstoffatom, das an sie gebunden ist, Atome reprasentieren, welche einen unsubstituierten oder substituierten 
5- bis 7-giiedrigen heterozyklischen Ring bilden) und worin R 3 ein Wasserstoffatom reprasentiert; 
worin X eine Carboxyl-, eine C-j-Cs-Alkoxycarbonyl-, eine Carbamoyl- oder eine C-j-C 4 -Alkylaminocarbonyl-Gruppe 
(mono- oder di-substituiert) reprasentiert; und 

worin Y ein Wasserstoffatom oder eine C-(-C 4 -Alkyl- oder C-j -C 4 -Alkoxygruppe reprasentiert. 
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2-Arylthiazo!derivat der Formel (I) Oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 3, worin Ar 
eine Gruppe der Formel (II) reprasentiert und R-( ein m-Halogenatom Oder eine m-Trrfluoromethyl-Gruppe bedeu- 
tet, worin R 2 eine Gruppe OR, S(0) n R oder NRR' reprasentiert (worin n eine ganze Zahl von 0 bis 2 ist, R einen 
unsubstituierten Oder substituierten C r C 10 Alky!-, Aryl-, Aralkyl-, Alkyicarbonyl-, Arylcarbonyl- oder Aralkylcarbo- 
nyl-Rest bedeutet, worin R' ein Wasserstoffatom oder eine substituierte oder unsubstituierte Ci-C 10 -Alkyl-, Aryl- ( 
Aralkyl". Alkyicarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Gruppe reprasentiert; oder worin R und R' zusammen- 
genommen mit dem Stickstoffatom, das an sie gebunden ist, Atome reprasentieren, welche einen unsubstituierten 
oder substituierten 5- bis 7-gliedrigen heterozykiischen Ring bilden), und worin R 3 einen Wasserstoff- oder ein 
Halogenatom reprasentiert. 

2-ArylthiazoIderivat der Formel (I) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 3, worin Ar 
eine Gruppe der Formel (II) reprasentiert und worin R 1 ein m-Halogenatom bedeutet, R2 ein Gruppe OR, S(0) n R 
oder NRR' reprasentiert (worin n eine ganze Zahl von 0 bis 2 ist, worin R einen unsubstituierten oder substituierten 
Ci-C-io-Alkyh Aryl-, Aralkyl-, Alkyicarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest bedeutet, worin R' ein Was- 
serstoffatom oder eine substituierte oder unsubstituierte C r C 10 -AIkyh Aryl-, Aralkyl-, Alkyicarbonyl-, Arylcarbonyl- 
oder Aralkylcarbonyl-Gruppe reprasentiert; oder worin R und R' zusammengenommen mit dem daran gebundenen 
Stickstoffatom Atome reprasentieren, welche einen unsubstituierten oder substituierten 5- bis 7-gNedrigen hetero- 
zykiischen Ring bilden), und worin R 3 einen Wasserstoff oder ein Halogenatom reprasentiert; 
worin X eine Carboxyh eine C-j-Cs-AIkoxycarbonyh eine Carbamoyl- oder eine C^C^AIkylaminocarbonyl-Gruppe 
(mono- oder di-substituiert) reprasentiert; und 
worin Y eine C-i-CpAIkyl- oder eine C r C 5 -Alkoxygruppe reprasentiert. 

2-AryIthiazolderivat der Formel (I) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 3, worin Ar 
eine Gruppe der Formel (II) reprasentiert, und worin R1 eine Gruppe COR" reprasentiert (worin R M einen unsubsti- 
tuierten oder substituierten C r C 10 -Aikyh Aryl- oder Aralkyl-Rest bedeutet); 

worin X eine Carboxyh eine C r C 5 -Alkoxycarbony)-, eine Carbamoyl- oder eine C r C 4 -AlkylaminocarbonyI-Gruppe 
(mono- oder di-substituiert) reprasentiert; und 

worin Y ein Wasserstoffatom oder eine C r C 4 - Alkyl- oder eine C 1 -C 5 -Alkoxygruppe reprasentiert. 

2-AryIthiazolderivat der folgenden Formel (I-a) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 
3: 




(I-a) 



worin B^. a eine C 2 -C 8 -Alkoxy-Gruppe und R 2 . a eine Nitro-Gruppe ist; 
R^a eine C 2 -C s -AIkoxy-Gruppe und R 2 . a eine Trifiuoromethyl -Gruppe ist; 

r 1 a e ine Morpholino-, 4-N-Methylpiperazin-1-yl- oder eine Piperidino-Gruppe und R 2 . a eine Nitro-Gruppe ist; 

R-j.a eine Morpholino-, 4-N-Methylpiperazin-1-yl- oder eine Piperidino-Gruppe und R 2 . a eine Cyano-Gruppe 
ist; 

Ri. a is a C 2 -C 8 -Alkoxy-Gruppe und R 2 _ a eine Cyano-Gruppe ist; oder 

R-i. a eine unsubstituierte Benzoyl-Gruppe oder eine Benzoyl -Gruppe, substituiert mit 1 oder 2 Substituenten 
aus der Reihe einer Methylgruppe, einem Chloratom Oder einer Methoxy-Gruppe und R 2 . a ein Wasserstoff- 
atom ist. 
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1 1 . 2-AryIthiazolderivat der folgenden Formal (l-b) oder ein pharmazeutisch geeignetes Salz hiervon gemaB Anspruch 
4: 

^L-b 

L \ sfL CO->H 

(I-b) 



worin eine Gruppe OR oder SR ist (worin R eine C 2 -C 8 -Alkyl- ( eine Morpholino-, eine 4-N-Methylpiperazin-1- 
yl- oder Piperidino-Gruppe reprasentiert); worin R 2 . b eine Nitro- eine Trifluoromethyl- oder eine Cyano-Gruppe 
reprasentiert und worin Y b ein Wasserstoffatom oder eine Methyl-Gruppe reprasentiert; und 
worin H-\.^ eine Gruppe der Formel 

0 




b 



reprasentiert (worin R 3 . b eine unsubstituierte oder substituierte Phenyl-Gruppe reprasentiert; worin R 4 . b ein Was- 
serstoffatom oder eine C 1 -C 3 -Alkyl-Gruppe reprasentiert, und worin Yb ein Wasserstoffatom oder eine Methyl- 
Gruppe reprasentiert). 

Patentanspruche fur folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung eines 2-Arylthiazol-Derivates mit der folgenden Formel (I) 




AT o 
N 



worin Ar einen Rest mit der folgenden Formel (II) bedeutet: 
Ri r~ 



(i) 



(ID 



/ 



worin mindestens eine der Gruppen R 1( R 2 und R 3 Wasserstoff oder ein Halogenatom ist oder eine Nitro-, Cyano- 
, Formyl- oder Trifluoromethyl-Gruppe; oder eine Gruppe OR, S(0) n R und NRR* (worin n eine ganze Zahl von 0 bis 
2 ist, worin R einen unsubstituierten oder substituierten C-j-C-io-Alkyh Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- 
oder Aralkylcarbonyl-Rest bedeutet, worin R' ein Wasserstoffatom oder einen substituierten oder unsubstituierten 
C r C 10 -Alky]-, Aryl-, Aralkyl-, Alkylcarbonyl-, Arylcarbonyl- oder Aralkylcarbonyl-Rest reprasentiert; oder worin R 
und R' zusammen mit dem Stickstoffatom, das an sie gebunden ist, Atome reprasentieren, welch e einen unsubsti- 
tuierten oder substituierten 5- bis 7-gIiedrigen heterozyklischen Ring bilden); oder eine Gruppe COR" (worin R" 
einen unsubstituierten oder substituierten C r C 10 -Alkyh Aryl- oder Aralkyl-Rest; sine Hydroxyl-Gruppe; eine sub- 
stituierte oder unsubstituierte C1-C10 Alkoxy-, Aryloxy- oder Aralkyloxy-Gruppe; eine Amino-Gruppe; oder einen 
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unsubstituierten oder substituierten C r C 10 -Alkylamino-Rest (mono- oder di-substituiert, jeweils unabhangig), 
einen Arylamino-Rest (mono- oder di-substituiert, jeweils unabhangig) oder einen Aralkylamino-Rest (mono- oder 
di-substituiert, jeweils unabhangig) oder eine 5- bis 7-gliedrige zykiische Amino-Qruppe reprasentiert); 
worin X COOR a -Gruppe reprasentiert, wobei R a eine C r C 4 Alkyl-Gruppe reprasentiert; und 
worin Y ein Wasserstoffatom oder eine C-| -C 4 -A!kyI- ( eine C-i-C^ Alkoxy-, Carboxyl-, C-t-Cs-Alkoxycarbonyh einen 
Carbamoyl oder eine C-j-C 4 -Alkylaminocarbonyl-Gruppe (mono- oder di-substituiert) reprasentiert, 
unter der Vorraussetzung, daB wenn mindestens eine der Gruppen von R 1 , R 2 und R 3 ein Halogenatom oder eine 
Alkoxy-, eine Alkylamino- oder Nitrogruppe reprasentiert mindestens eine Gruppeder zwei anderen Gruppen eine 
Gruppe, die von Wasserstoff verschieden ist, reprasentiert; daB wenn mindestens eine der Gruppen R-j , R 2 und R 3 
ein Halogenatom und eine and ere Gruppe ein Wasserstoffatom ist, die verbleibende Gruppe eine Gruppe bedeu- 
tet, welche von Halogen, einer Alkoxy-, einer Alkylamino- oder einer Acylarnino-Gruppe verschieden ist; und dal3 
R 1p R 2 und R 3 nicht afle gleichzeitig Methoxy bedeuten, dadurch gekennzeichnet, daB die Verbindungen entspre- 
chend der folgenden Reaktionsgleichung hergesteilt sind: 



worin R a wie oben im Zusammenhang mitder Formei (I) definiert ist, worin R 1f R 2 und R 3 wie oben im Zusammen- 
hang mit Formei (II) definiert sind, und worin Y wie oben im Zusammenhang mit Formei (I) definiert ist und Hal ein 
Halogenatom reprasentiert 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB das substituierte Thiobenzamid und ein Alkylester einer 
2-Halogenacylessigsaure direkt in einem L6semittel bei einer Temperatur zwischen Raumtempertur und 200°C 
gemischt werden. 

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB eine Base in der Reaktionsmischung vorhanden ist. 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB die Base eine organische Base ist und ausgewahlt ist 
aus Triethylamin, Pyridin und Dimethylaminopyridin. 

5. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB die Base eine anorganische Base ist und ausgewahlt 
ist aus wasserfreien Kaliumcarbonat und Natriumhydroxid. 

6. Verfahren nach den Anspruchen 2 bis 5, dadurch gekennzeichnet, daB das LdSsemittel im Kohlenwasserstoff, ein 
Ether, ein Alkohol, N,N-Dimethylformamid, Dimethylsulfoxid oder Acetonitril ist. 

7. Verfahren nach einem der Anspruche 1 bis 6, gefolgt von einer Hydrolyse urn die korrespondierende Carbonsaure 
herzustellen. 

Revendications 

Revendications pour !es Etats contractants suivants : AT, BE, CH, LI, DE, DK, FR, GB, IT, NL, SE 

1 . Composition pharmaceutique comprenant une quantite efficace d'un derive de 2-arylthiazo!e ayant la formule (I) 
ci-dessous ou un des ses sels pharmaceutiquement acceptables pour le traitement de la goutte ou de Itiyperuri- 
cemie et des maladies assoctees a la production d'interleukine I: 
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Y 



dans laquelle 

Ar represente un groupe pyridyle, thie>iyle, furyle ou naphtyle non substitue ou substitue, ou un groupe de for- 
mule (II) ci-dessous 




dans laquelle au moins un des restes R 1( R 2 et R 3 est un atome d'hydrogene ou d'halogene ou un groupe 
nitro, cyano, formyle ou trifluoromethyle; ou un groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R 
represente un groupe alkyle en CfC-jo. aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, 
substitue ou non substitue, R' represente un atome d'hydrogene ou un groupe alkyle en C r C 10 , aryle, 
aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue^ ou R et R\ pris 
ensemble avec ratome d'azote auquel Us sont lies, represented des atomes qui torment un noyau hetero- 
cyciique de 5 a 7 chaTnons substitue ou non substitue), ou un groupe COR" (ou R" represente un groupe 
alkyle en CyG-\ 0 , aryle ou aralkyle, non substitue ou substitue; un groupe hydroxyle; un groupe alcoxy en 
C^C-iq, aryloxy ou aralcoxy, non substitue ou substitue; un groupe amino; ou un groupe amino mono- ou 
disubstitue independamment par alkyle en C-|-C 10f amino mono- ou disubstitue independamment par aryle, 
ou amino mono- ou disubstitue independamment par aralkyle, substitue ou non substitue; ou un groupe 
amino cyclique de 5 a 7 chaTnons); 

X represente un atome d'hydrogene ou un groupe alkyle en Ci -C 4 , carboxyle, alcoxycarbonyie en C r C 5 , car- 
bamoyl ou aminocarbonyle mono- ou disubstitue par alkyl© en 0-1-04; et 

Y represente un atome d'hydrogene ou un groupe alkyle en C^C^ alcoxy en C1-C4, carboxyle, alcoxycarbo- 
nyie en CpCs, carbamoyle ou aminocarbonyle mono- ou disubstitue par alkyle en C.1-C4; 

a condition que, lorsqu'au moins Tun des groupes R 1( R 2 et R3 represente un atome d'halogene ou un groupe 
alcoxy, alkylamino ou nitro, au moins Pun des deux autres groupes represente un groupe different de ('hydrogene; 
etque, lorsqu'au moins I'un des groupes R 1( R 2 et R 3 est un atome d'halogene etqu'un autre groupe est un atome 
d'hydrogene, le groupe restant soit un groupe different d'un atome d'halogene ou d'un groupe alcoxy, alkylamino 
ou acylamino; et que R 1t R 2 et R 3 ne soient pas tous en meme temps des groupes methoxy. 

Composition pharmaceutique selon la revendication 1 , dans laquelle Ar est un groupe de formule (II) et au moins 
I'un des groupes R-j, R 2 et R 3 est un atome d'halogene ou un groupe nitro, cyano, formyle ou trifluoromethyle; ou 
un groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R represente un groupe alkyle en CrC-jo, aryle, aralk- 
yle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue, et R' represente un atome 
d'hydrogene ou un groupe alkyle en Ct-C 10 r aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, 
substitue ou non substitue; ou R et R\ pris ensemble avec I'atome d'azote auquel ils sont lies, sont des atomes qui 
forment un noyau heterocyclique de 5 a 7 chaTnons substitue ou non substitue), ou un groupe COR" (oD R" repre- 
sente un groupe alkyle en Ci-C 10 , aryle ou aralkyle, non substitue ou substitue; un groupe hydroxyle; un groupe 
alcoxy en C-i-C-io, aryloxy ou aralcoxy, non substitue ou substitue; un groupe amino; ou un groupe amino mono- ou 
disubstitue independamment par alkyle en C^C-jo, amino mono- ou disubstitue independamment par aryle, ou 
amino mono- ou disubstitue independamment par aralkyle, substitue ou non substitue; ou un groupe amino cycli- 
que de 5 a 7 chaTnons); 
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X est un groupe carboxyle, alcoxycarbonyle en C r C 5 , carbamoyle ou aminocarbonyle mono- ou disubstitue 
par alkyle en C-j-C 4 . 

3. Derive de 2-arylthiazole ayant ia formule (I) ci-dessous, ou un de ses sels pharmaceutiquement acceptables: 

5 

Ar_/ S \^X 

10 Y 
dans laqueile 

15 Ar represente un groupe pyridyle, thienyle, furyle ou naphtyle non substitue ou substitue, ou un groupe de for- 
mule (II) ci-dessous 



20 



25 




(II) 



dans laqueile au moins un des restes R 1( R 2 et R 3 est un atome d'hydrogene ou d'halogene ou un groupe 
nitro, cyano, formyie ou trifluoromethyle; ou un groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R 
represente un groupe aikyle en Ci-C 10 , aryle, aralkyle, alkylcarbonyle, arylcarbonyie ou aralkylcarbonyie, 

30 substitue ou non substitue, R* represente un atome d'hydrogene ou un groupe alkyle en CrC-io. aryle, 

aralkyle, alkylcarbonyle, arylcarbonyie ou aralkylcarbonyie, substitue ou non substitue; ou R et R\ pris 
ensemble avec I'atome d'azote auquel ils sont lies, representent des atomes qui forment un noyau h6fero- 
cyclique de 5 a 7 chaTnons substitue ou non substitue), ou un groupe COR" (ou R" represente un groupe 
alkyle en Ct'-C 10 , aryle ou aralkyle, non substitue ou substitue; un groupe hydroxyle; un groupe alcoxy en 

35, C-j-C-io, aryloxy ou aralcoxy, non substitue ou substitue; un groupe amino; ou un groupe amino mono- ou 

disubstitue indSpendamment par alkyle en C1-C10. amino mono- ou disubstitue independamment par aryle, 
ou amino mono- ou disubstitue independamment par aralkyle, substitue ou non substitue; ou un groupe 
amino cyclique de 5 a 7 chaTnons); 
X represente un atome d'hydrogene ou un groupe alkyle en O1-C4, carboxyle, alcoxycarbonyle en C^Cs, car- 

40 bamoyle ou aminocarbonyle mono- ou disubstitue par alkyle en C r C 4 ; et 

Y represente un atome d'hydrogene ou un groupe alkyle en C1-C4, alcoxy en C r C 4 , carboxyle, alcoxycarbo- 
nyle en C r C 5 , carbamoyle ou aminocarbonyle mono- ou disubstitue par alkyle en CVC4; 

a condition que, lorsqu'au moins Tun des groupes R 1t R 2 et R 3 represente un atome d'halogene ou un groupe 
45 alcoxy, alkylamino ou nitro, au moins Tun des deux autres groupes represente un groupe different de I'hydrogene; 
et que, lorsqu'au moins Tun des groupes R-t, R 2 et R 3 est un atome d'halogene et qu'un autre groupe est un atome 
d'hydrogene, le groupe restant soit un groupe different d'un atome d'halogene ou d'un groupe alcoxy, alkylamino 
ou acylamino; et que R 1f R 2 et R3 ne soient pas tous en m§me temps des groupes methoxy. 

so 4. Derive* de 2-aryIthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
3, dans lequel Ar represente un groupe de formule (II) et R-j est un atome d'halogene ou un groupe nitro, cyano, 
formyie ou trifluoromethyle, R 2 est un groupe trifluoromethyle ou un groupe OR, S(0) n R ou NRR' (ou n est un entier 
de 0 a 2, R represente un groupe alkyle en Ci-C 10 , aryle, aralkyle, alkylcarbonyle, arylcarbonyie ou aralkylcarbo- 
nyie, substitue ou non substitue, et R' represente un atome d'hydrogene ou un groupe alkyle en C1-O10, aryle, 

55 aralkyle, alkylcarbonyle, arylcarbonyie ou aralkylcarbonyie, substitue ou non substitue; ou R et R\ pris ensemble 
avec I'atome d'azote auquel ils sont lies, representent des atomes qui forment un noyau heferocyclique de 5 a 7 
chaTnons substitue ou non substitue), et R 3 represente un atome d'hydrogene ou d'halogene. 
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5. Derive de 2-arylthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
4, dans lequel X est un groupe carboxyie, alcoxycarbonyle en C-pCs, carbamoyl e ou aminocarbonyle mono- ou 
disubstitue par alkyle en C r C 4 ; et Y est un atome d'hydrogene ou un groupe alkyle en C r C 4 ou alcoxy en C r C 4 . 

s 6. Derive de 2-arylthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
3, dans lequel Ar represente un groupe de formule (II) et Ri represente un groupe m-nitro ou m-cyano, R 2 est un 
groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R represente un groupe alkyle en C r C 10 , aryle, aralkyle, 
alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue, et R' represente un atome d'hydro- 
gene ou un groupe alkyle en C-(-C 10 , aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue" 

10 ou non substitue; ou R et R\ pris ensemble avec I'atome d'azote auquel ils sont lies, represented des atomes qui 
torment un noyau heterocyclique de 5 a 7 chaTnons substitue ou non substitue), et R 3 represente un atome d'hydro- 
gene; 

X represente un groupe carboxyie, alcoxycarbonyle en C-\-G 5t carbamoyle ou aminocarbonyle mono- ou 
disubstitue par alkyle en C-j-C 4 ; et 
is Y represente un atome d'hydrogene ou un groupe alkyle en C1-C4 ou alcoxy en C-|-C 4 . 

7. Derive de 2-arylthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
3, dans lequel Ar represente un groupe de formule (II) et R-| represente un atome d'halogene en mete ou un groupe 
m-trifluoromethyle, R 2 est un groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R represente un groupe 

20 alkyle en C.,-C 10 , aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue, et 
R' represente un atome d'hydrogene ou un groupe alkyle en C r C 10 , aryle, aralkyle, alkylcarbonyle, arylcarbonyle 
ou aralkylcarbonyle, substitue ou non substitue^ ou R et R 1 , pris ensemble avec I'atome d'azote auquel ils sont lies, 
represented des atomes qui forment un noyau heterocyclique de 5 a 7 chaTnons substitue ou non substitue^, et R 3 
represente un atome d'hydrogene ou d'halogene, 

25 

8. Derive de 2-arylthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
3, dans lequel Ar represente un groupe de formule (11) et R t represente un atome d'halogene en meta, R 2 est un 
groupe OR, S(0) n R ou NRR' (ou n est un entier de 0 a 2, R represente un groupe alkyle en C-i -C 10 , aryle, aralkyle, 
alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue, et R' represente un atome d'hydro- 

30 gene ou un groupe alkyle en C-i-Cto, aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue 
ou non substitue; ou R et R\ pris ensemble avec I'atome d'azote auquel ils sont lies, represented des atomes qui 
forment un noyau heterocyclique de 5 a 7 chaTnons substitue ou non substitue), et R 3 represente un atome d'hydro- 
gene ou d'halogene; 

X represente un groupe carboxyie, alcoxycarbonyle en C>\-C 5t carbamoyle ou aminocarbonyle mono- ou 
35 disubstitue, par alkyle en Ci-C 4 ; et 

Y represente un groupe alkyle en C r C 4 ou alcoxy en O v O^ 

9. Denve de 2-arylthiazole de formule (I) ou un de ses sels pharmaceutiquement acceptables selon la revendication 
3, dans lequel Ar represente un groupe de formule (II) et R 1 represente un groupe COR" (ou R" represente un 

40 groupe alkyle en C-)-C 10 , aryle ou aralkyle, non substitue ou substitue); 

X represente un groupe carboxyie, alcoxycarbonyle en Ct-C 5 , carbamoyle ou aminocarbonyle mono- ou 
disubstitue par alkyle en C-(-C 4 ; et 

Y represente un atome d'hydrogene ou un groupe alkyle en C r C 4 ou alcoxy en C r C 5 . 

45 1 0. Derive de 2-arylthiazole ayant la formule (!-a) ci-dessous, ou un de ses sels pharmaceutiquement acceptables, 
selon la revendication 3: 




dans laquelle 
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R-!. a est un groupe alcoxy en C 2 -C 8 et R 2 _ a est un groups nitro; 

R-j.a est un groupe alcoxy en C 2 -C 8 et R 2 _ a est un groupe trrfluoromethyle; 

R-j.a est un groupe morpholino, 4-N-methylpiperazine-1 -yie ou piperidino et R 2 . a est un groupe nitro; 
R 1>a est un groupe morpholino, 4-N-methylpiperazine-1 -yle ou piperidino et R 2 _ a est un groupe cyano; 
Ri- a est un groupe alcoxy en C 2 -C s et R 2 . a est un groupe cyano; ou 

R-|. a est un groupe benzoyle non substitue ou benzoyle substitue par un ou deux substituants du groupe cons- 
titue par un groupe methyle, un atome de chlore et un groupe methoxy, et R 2 . a est un atome d'hydrogene. 

11. Derive de 2-aryithiazoie de formule (i-b) ci-dessous ou un de ses sels pharmaceutiquement acceptabies, selon la 
revendication 4: 



Rf. b est un groupe OR ou SR (ou R represente un groupe alkyie en C2-C 8 , morpholino, 4-N-methylpipera- 
zine-1-yle ou piperidino); R 2 „b represente un groupe nitro, trifluoromethyle ou cyano, et Yb represente un atome 
d'hydrogene ou un groupe methyle; et 

Rf.b represente un groupe de formule ' 



(ou R 3 . b represents un groupe phenyl e non substitue ou substitue; R 4 . b represente un atome d'hydrogene ou un 
groupe alkyie en C1-C3 et Y b represente un atome d'hydrogene ou un groupe m6thyle). 

Revendications pour I'Etat contractant suivant : ES 

1 . Precede de preparation de derives de 2-aryIthiazole ayant la formule 




<i-b) 



dans laquelle 





Y 



dans laquelle 
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Ar represents un groupe de formule (II) ci-dessous 




dans laquelle au moins un des restes R 1t R 2 et R 3 est un atome d'hydrogene ou d'halogene ou un groupe 
nitro, cyano, formyle ou trifluoromethyle; ou un groupe OR, S(0) n R ou NRR* (ou n est un entier de 0 a 2, R 
represente un groupe alkyle en Ci-C-jo. aryle, aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, 
substitue ou non substitue, R' represente un atome d'hydrogene ou un groupe aikyle en C1-C10. aryle, 
aralkyle, alkylcarbonyle, arylcarbonyle ou aralkylcarbonyle, substitue ou non substitue; ou R et R\ pris 
ensemble avec I'atome d'azote auquel ils sont lies, represented des atomes qui forment un noyau hete>o- 
cyclique de 5 a 7 chaTnons substitue ou non substitue), ou un groupe COR" (ou R" represente un groupe 
alkyle en C-j-Cio* aryle ou aralkyle, non substitue ou substitu6; un groupe hydroxyle; un groupe alcoxy en 
Ci-C 10 , aryloxy ou aralcoxy, non substitue ou substitue; un groupe amino; ou un groupe amino mono- ou 
disubstitue independamment par alkyle en C-j~C-t 0 , amino mono- ou disubstitue independamment par aryle, 
ou amino mono- ou disubstitue independamment par aralkyle, substitue ou non substitue; ou un groupe 
amino cyclique de 5 a 7 chaTnons); 
X represente le groupe COOR a ou R a est un groupe alkyle en C1-C4; et 

Y represente un atome d'hydrogene ou un groupe alkyle en C1-C4, alcoxy en Ci-C 4 , carboxyle, alcoxycarbo- 
nyle en C-i-Cg, carbamoyle ou aminocarbonyle mono- ou disubstitue par alkyle en C1-C4; 

a condition que, lorsqu'au moins Tun des groupes R 1( R 2 et R 3 represente un atome d'halogene ou un groupe 
alcoxy, alkylatnino ou nitro, au moins Tun des deux autres groupes represente un groupe different de I'hydrogene; 
et que, lorsqu'au moins Tun des groupes R-i , R2 et R3 est un atome d'halogene et qu'un autre groupe est un atome 
d'hydrogene, le groupe restant soit un groupe different d'un atome d'halogene ou d'un groupe alcoxy, alkylamino 
ou acylamino; et que R^ R 2 et R 3 ne soient pas tous en m§me temps des groupes methoxy, 
caracterise en ce que les composes sont produits selon la reaction suivante: 




ou R a a la definition donnee ci-dessus en relation avec la formule (I), R1 , R 2 et R 3 ont la definition donnee ci-dessus 
en relation avec la formule (II), Y a la definition donnee ci-dessus en relation avec la formule (I) et Hal represente 
un atome d'halogene. 

Procede selon la revendication 1 , caracterise en ce que Ton melange directement le thiobenzamide substitue et un 
ester alkylique d'un acide 2-halogenoacylacetique dans un solvant a une temperature comprise entre la tempera- 
ture ambiante et 200°C. 

Procede selon la revendication 2, caracterise en ce que le melange reactionnel contient une base. 

Procede selon la revendication 3, caracterise en ce que la base est organique et est choisie parmi la triethylamine, 
la pyridine et la dimethylaminopyridine. 
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Proced§ seion la revendication 3, caractensS en ce que la base est inorganique et est choisie par mi le carbonate 
de potassium anhydre et I'hydroxyde de sodium. 

ProcedS seion Tune quelconque des revendications 2 a 5, caracterise en ce que le solvant est un hydrocarbure, un 
ether, un alcool, le N t N-dimethylformamide F le dim6thyIsulfoxyde ou I'acetonitrile. 

Precede seion I'une quelconque des revendications 1 a 6 ( suivi d'une hydrolyse pour la production de I'acide car- 
boxylique correspondant. 



57 



